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jbull ±k* 

J* jjiJt j\ SjiJt Lflklijj jbu]| Ai^j-^ ^ SjjiA Ai^j-a {jjj LjLuaiVt J £jiHJt Sj^j SjA jJt JjaJ AJ-^ ^ 
. UjjJ LjJt £t Jju (JlibJt IfjLua) ^ujlua ^> IfLx^j Uj la^tuuj ^ 1 g h3l < <n j JjjJ A-U jaSI dlj AjU 

jUj) ^ ^bt j^juii jUjt U£ ljI^Luj jixiL ^uou Lus s j-^isi ^Jt s jA jit aji^ Jj^ui ^ 

Aj^li]( q^iuaII jda* A^i& J^ukJ j^jA jxuda ^U^j lift j U^JJ^t jtla> b^l^ ^Lu&t ^J) tgJjjiu] jbu]( ^Uaj j ^LbJal) 

Jtiu ^ ^tiiJt ljj^ <> ut Endocarp c^t^tj Mesocarp ia^jSft j < Exocarp <y*j^t jt^W 
o^a^ Jj^t Jj^jj ^iltj ^lijjjji]) JujH\ o^aJt jaj Auxin precursor o^Vt c^jSj ^jUj jt o^£Vb 

^jjJjj^J) ^ j£ Ajuj djluuj Jj lift j (jjuj&*£\ c-jlL V j L£laUt ^Lu&t hi Mini ^ jjj-uaSl (jj-uiS) jliiSt jA j tibial 

j AjjJaxil (j^abv^Vt j A-iL^VI (jibx^Sf) j2 jH] I jlaJ j ljU^V) A^Up ^UjI Jju lj jajjII ^-^J^ llxi SjlJ) jjJ ^jb 

jtji^ Release ^ <^t ^j^jfJt ^ SjLJt a^j o^Jt b^U ^b^v 
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^jSJt jkdt 



j£*Jb uijxJ ^ijV>ti cH^t 4^ ^1 l£ jj^ uj^ cyj^J u^jj^ ^A - ^*! uj^ ^ ^ 
cjjaij jaJsj c£lj LjLuaiVtj jtjiUlt ^ Stemospermocarpy 0^ ^ tj^ 2 Parthenocarpy ^j^t 

3^ j j,^ jj jjajj ^^Ut dlH *L^Li AjjIjj ljV^Luj Sj^ S jfeUaJt <iilj j<*nn j c S jaj3| jaj]) ^ U^JJ jla> j) jAluit 

: (jjLJl Jlxl] CjVIa S^P dbA j joibbVt j j jj-^l Jl^ S jaj JSJ ljLusjjj 

JjaJIj Sj^j j/t JtlSjJtj jJabJpJt Jja ^ j^aiJt ^ jSjJI ^xJb L5 a*ajj Ljluait Ojjjj jU jSfl £j2jj jJ^ jbuJt (JJJ*J 

Cj^j J&j ^hu U i\T\\\ (j JLA\ JAsJt ^a-uujj ^jK 1 ^ Jja (j^ijjoU ^Lil3l Ajjjut Jj-ua j (jjj ^fttiti ^J?"^ 1 J^- 4 -^ U^J^ 
^IxJl £a £ ^ ^j^nn (jIajj jbiJt CjIjJ jjjIjj ^^ja jt jUj^t ^jjaJ <ja jt SjA jU CjI j*iaJt Sjbj <ja h\u\T\\\ Aj& 

. ^U3t ftliluAj 

A La ^jlljlt 4_lujj jj£j£ Aji^ Sf Luat S-Lui £a 4 uai^la Sjt ja CjL^j^ ljIjLu]) j^sjjxj Jja AijJl ufl jjlal) ^ *Sa11I 
j ^tilll ^ US 3 infold Sjt jaJt jt ^jL^all jUjJt o^jjjuj ( ^SaJ| ftilkl j-^oiu jt fJaUJaJl ^ US <J jj&t dlj ljaj 

. ^jaaSII 

. lajlN ^ US ^jJ jjaJb j fJaUlalt ^ US (^u^Vb CjbluJt Lij jaII) CjUlaia fhVimb ^jSJ) jkll ^j>nn 
IfliMj*! AjJUJI AjjIJ) L^j^Lja (jp> ja j^JI ^jIulaSI ^UjjLs ixj bu£ jbu]) j jUjVt (J^jLsa jjajj ^jLJ) jlxJl CjVI^ ^ J 

j jjisist jJasi tit UjLaj h\u*A AjjlJi ^1 jj^i ^ ut LSiuuiJt j ja!]i ^ jIjaIuu^u ^jaIi jaj^ji ^jiu^i ij^ 
ljLp jxj Exogenous ^j^t j^j^W j^JVt aJ^u^ j Sj3uJ) jLaISL igiwt jjaJs i& j) ljL^vi 

JaIII ^ jt JaIujVI (J^ ^ J^t (J^IJJ ^-auuj Laa (J^^^ 

s jAjJt ^uuja ^t ^nui jiiiit jlp s jaH\ jskj s ^ki jji ^ s ^Aist ^ <^>« j^Jt jt j^vt : ssxi\ j 

AJLxi ^fuflj j Jauuj ^l!t (jJ jJtaJt j (j-ui£Vt CjU ja jA jjji ^UUl Ajl^ ^ jlaJ t ^lilt AauajL Ai^ jja ^tlllt jajj Cln^ 

jij jjj o^f^t A^lajL (>u^Vt (ja JjljJt flu iaAL ^t A^oajI ^ ^UUt AjjJI >4J ^t ^ 6^ J^^ 1 ^W^! ^ 

jr. AjaLU) £\1U\ AjjajI AjsJL A oil A^nnVb j^Ia Sjj-^j ^IluuS jV) ^jIulaSI 

j ^jjujjjljVt g^jJ ^ Aja gjlilt SjLjjJ (J l^Sji\ j jijj^ OaLjJI jaLj Uj>- ^jj^ujJjVI ^julLj LjluaiVt &1*j 
UaLuj) AjjJaII jLaaJI ^ djjlajj 6jaju jlxJt Jxj qjuj&$\ (ja S jaaJI ^ Jsjj jjj AaajIuu ja A ^ < nit UjJj i^n^ ^jjWl) 

^jIuua]) J^xit jxj JjV) U jaj djjJ ^ lg a 4 )^ dJbj ^blbj jjiallt j jaI!) ^ S jaaII jt jaIuiI ^ ja ufl^ jjj Jj Ujj j 
. jSxSI ^ Cilui ^t dJj JjS S jAjJt iaStuuj ^^ja jt AjjjjJI SjaaII L§Laj ^jIujaII IjA o^ 1 ^' ct^J ^ cr 5 ^ jVt 

JIaj^I j A^ajfi jjjj ) jjj 1 g ^1 x in CjS j <jjjj ^jIHI] SjA jit Jt J£Luit CjS j jjj SjjiSt JjIsj I jj jU jVt h^ll < <n ja jauj£VI J^jj 
. jjlajJt jap (> % 1 jJ jj^U) AJjap" j Vb AIaUla]) CjjI j^ ^>uaI Aajjj S*xl\ j LjluaiVt di jja 

^^Saj V dtJ 0* VI 0^ Vb S jjjS ^t jjV jUjVt o^f 4 AIaI^ jxj ^jSjJI JAxJb jLaj ^ Jj^aaJt ^SaI AjI ^> ^ j]bj 
^JuJaJt Jt Jxiu^Vt jSjj (> jj y& AjjlJt ^t jj^t % 80 6^ ^ AjjLs jIaj ^ Jj-uaaJt j£aj AjI CjjIaII jaS A-ojaju 
Aj^LL tjtjjh Lj£j Lilluaj (ji*J jS*j ^a!) ^t jjVI ^ JbjJ ^ jijJt J^xSt Cj jja A-ua jS jt ^t J^xJ) AjjSj jIaj jjj^IS lj jjjaI) 

. Aajja j^Jt jaIII ljLaJsjaj CAa j£> |jj 
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. o^jJ^t Jja (j jit CjU jajA Aaa ^jAj Jj jjkUt j jaU] Sjaj]! gij ^ c^HJ^t JJ^W cfcH^^l 

djJiu £P S>iLw j£*]t Cjj±* jxj fbt Sj*jj jUjSM jjlfl ^ tetfjjl jj£) (jj£j Ajjliit jUjII ^5 Uf^SM ^ jI*aa £l ±*j j3j 
AajjjS Ajj^j]! jLoiS) <j^ ^ Aja^LuuU) jIaj]( Ajuaj Cjxiuj) .12 j 4 ^Ui]) £ ji]| ^Ail AjjJlJ) jballb 

. 4 ualiaJI c_uuj £fi jiaill <jiij CjSjJI ^ t$j (jj-ui^Vt ^ali^JV 

Diffusible auxin jUSfifiU Jjiili o^Vb SjajII SjLJt jaj SjLjj Sjaj]) jaj ^ j±£l\ ajji SjLil jaj]j 

cr 4^iil S\V\\\ ^lj-ujj juj ^ui j nesAche ^-^Vt cjIjj^i ^ic- ciS jjj £ti At oVi^t dLJuit Sjaj d]j Jii* j 

A^Mifyt jaj £Jaj ^JUUbj CjikjJ) ^jaaj] y*\u n^Vt JIAaV) ^Iaj A j nV^t lj) jjaj^) c_jbc- j 4 S jaj]1 Ajua Jajjj jajjS ^jj-uiSVb 

2 Ajjj^aj"! £jJ jj^UI 4 n^C* £-ua S jjyull <j£ A-uabtlujV) <j£a( . JLuJ) 4 jj£ S jaj]( JJJJ j f jaJl li$j 

■ Sjja^ cjijjyuit J£ ails j] us Sjaj]| jaUs ojjIaII ^ f 100 J^j^ Naphthoxyacetic acid 

^ jja*a (j( j>j ^ Lfj jjiJt Sjaj]( ^ ismjj fj (>J IfJ (jJ^Sf) c5 jlu^ Sjbj ^ jjj£ jjJ Sjaj]) ^ jjjj]( <> jj»jj 
^jIuua]! (jiaiaJI ji j JjVt c5J^I) LSLuuII Aja ja LjJaluj ^j]| j S jJLua]) jbuJb U uibuiai (jjj^i S jj-iSJ) jbu]) 

Sj-^Jb (j*\u n^Vt ^jIuoa]) dJi^J (jSJ j A^JP j- 4 ^bjull) A <v^Vi<vlt ^ duul Sj^uJb ^aISsaSI qjuj&^\ CjUaS (2) ' O^bjut 

(jixjil j A ^Wa jUJI j- 4 jbui) (jiaau ^ujj Ull^ Aj) ^-Ixaj J jUxJ) ^ic- l^J A^Ua]) jbuJb ^ n< n^Vt ^jluu^b AuS^lc- j 
^jj^J) ljIj jbull ^J^l JaSLuull (jjmj ^nii^ jV) i$\ jjh u ^ ^ jIuj,^) ^jjj jjuISI ^^J^^ J*i£ J^J' 

dj^A-Ja j( Ajja ua^uj jSj g^aUt JP^j jbuJt ^ jjjj jJjiJtj ^J^Jt ^ (jjiaJ) jjAH tSVl ^^li^jVt 

. jJjb AJ £<u Sj^uJt jaj Jjjj jS ljjISjjjJI jaUI J^Ija jit ^jjaJI j>ui ^jjj (jj> ^ SjajJI JaSbiu] 

^yjbi]) ^ jlU buj j-^Sc ^jju^ ^ jjjluj jjj! 4 AIluu jjj 11 SjijJb j^S^ ^Jbx]) ^lulll ^ jj ( SlHj | S jAjJb ^ui^V) jJU^a 
nin jU JVI -i*J £ Jf^l SIa] b^laJ) ^uaj j ^Lu&t AIluu jjj]) jaj Jajjjl ^SjjaV) ^JJ^ J^l < jitti djjjl) jaP j 
SjiJb (jj-uiS^U jil jJ-ua^a ) jjj dllij S$xl\ jxj ^bJl ^ jj]| ^ j jS^Jt ^ jjj-uj jjjV) j^Jaj ^J Sj^b (jj-uiSVI ^jjj£j 
^j j^xJ) <ja ^ jj 14 ^ ^LujAjVI ^ (jjIaJl I jjj ^J ^ jjj-uj jjjVI j>1^a31 JjIIa]) ^ jjjjj ^Iluj jjj]) jJVua^il b^jjJj JSj (jj> 
Luajt IfSS A-jjiJl Ail^Sfl Ut (^fu^^t ^UjI ^ fjiilA djLuu tillj j j&xJI (>^Jj25^uAJdjAj ^^uaS) Juaj ^^ia. 9>Jk# Jajj 
Free ^ dU^aSSf ^bjVt J^ajj O^Vt ^U3j j£ja jA ^jjj^jjjVI 0* c5Jri 6^ fJ^J^t JJ J 

. Cellular endosperm nuclear 

j ^Lilll Aja ljLij) j-ujV CjI fltiuj (jjj jil (jA jjj£ Jjl^j A-aj^ ja jIaj]) J^ ^ CjUja jk JJji]) AjaAI ^-uaJJ J^-uj Laa 

jixSl Sj"bj ^USb j ^UISI A-i^ jaj ja ^jjj£ jliuJ) j ^jjaJ) j NAA IBA ^IAA Jxilbj Ajjjj! AJUaluut ^(jxju) 
^Lil]( Aja, Cjbjj ^> AJUJt lj(jj£ jj]| jJaj Lajjj jjjI^I ^ f ja 50-1 <> AjUlI] AliJa j jja ^ AIa£Laa]1 Cj)jj£ jj]) CajLS j 
. Shxl\ (JJ-uaj (ji jxj Aja jjS) (jAA ( jJfc JjA^kl] AjjjjJI ^a) jj tilL ja jUIuujj 

Cjb jajA jjj1]I ^]^ (J^jja]) jJL^i f I jja! (jl t Sjaj]) AjvuJ) jaj] ^pUt j^jAaJb Luaj) Sjaj]) 5 jjj]) jaj ; j^xil j j^jjaJI 

^ aJjILa]! AajIjx]! j1ja]i uu* J&j Source Relation/Sink a&W! ^ JjILaa]! jjjj e bi]t ^ Uj^Laj 

^jSa]( jk]t ^j] jjaJI j (>a£V1 Cj^UIxa] Aj^ J^t ilSUJ* CjIjIjj (.ijyiun j 4 Aj jSIaJI S >u]t b!Ai ^ Jtjj^t 

jS*1] AIaUla]! jUjSft jij ^ Oj^t ^ f J?* 200 - 1 J ^ jjjU]) ^Sj IjI UIja ^b^b AIaxIuoa]! CjIjjS jj]( jjajj j 
■ Aap Jl\ jUill ^ tf jSjJI Jk» c-jtj^t ^ jjit jjSb c^j^ frJ^m L)> gil2Sl» J-** . J^t 

Ajlujjj AJjLslaSI jxj Golden deliciOUS < ^LiUl ji^ ^ ^^uaj ^\ V Ujjj 3l lg nKlml ^ LiLLuaVI LjUlkj j 

O^t * Lombartacol villa ^ ppm 800 - 100 v ^>*A]t ^ % 80 -40 jWI 0* ^^j^ 
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3GA -NAA- T-2,4,5 - D-2,4 <> ± jI^aj jju AjjUJI jUSli & (Jdil2 V jjjill ^jSj ^ ^ Jj^JI 

. OfcM ^ 20 j^jl? 

j&u jUjSM jj£ JlJ Ul£ JUxluuVt ^ j£j Ul£ j <Ujp jSJt S*xl\ ^UJ Lf k* jjj£J| ajjj AIaUlaI] ^jawuaJt CjjS jjU j 
A^skl\ A^j£>ja1\ SjbjJt Ajla ^JI^jj V AjaIjla]| j^Lj AjI La£ ljLl^J) j) iHa ljjxJI .\ftt cii f tj^t Aaa uiau Iaa Lj£j 

. S >iUa jlaJt ^ Cjiui ^SJt jUjSri iaSluJJ jju £jjLi AJjIjlaII CjS j ^>Ati iii 

AJfi j Jj^aawaJl AiS j CjLaJt Jluaij) JIa (jj^a < jjhm j3 Jj 3GA ^ AIaIxaIJ AjL^IuuI j£ l^lnll^ jt AjjlJt Lili^aVI <j JJJ 
. ^UJI fbdt ^ jUjSh JS Jj AJjUlaJI Ai^ uxiiJt ^aj jjib 6 jjjUI Aj>jjj£ AI^IxaI] <^U2! fUJI ^ Ajj*2aaJI £j&t jaj 

jt (j^J^f^t (> J^Lt Ajj^J) jbult Cjjja) LaLj AjjSjII JjaJ) jUj ^ (j^JJ^t *J*J : j £j^jjj-uJ| 

. JjaII ^ isj^t j&xJj SjLj 3GA +BA l> ^ Alai**]) l^^I jSj uls AjL£ 

OjjIaII ^ f> 100 - 10 j^ji jUjSf! Ji jjjU-I 3-1 cij^Jt ^ CCCv : ^tj jaj^I cjti^ 

. JaxIu^I Jj^ jluJI jj£ jj SjbjJb SjSIxJI CjbaJI jjc ^ Sjbjll Cjkujl j % 20 ^ J^i jbult jjc Sjbj 

jLaj]) Ajluoj 

Ja) jP Sj£ dUA j CjUj J>^a] Sjj^aJI JaI jxJt ja) jUjSU jJxJt SjSbdt jUJ^t jjP Ajjmj jjjxj 

j S$xl\ Aj-ujj 

jjitUt AJ^ Sf US JIL jUJV) <-aj£ jj ^ A-uaiiLxJl Sjt jaJt CjUjj j Sf LuaVt AJS jjjj Cjj> JjlIjJt AjliS ^ 
SjLjjj A jj< niti A^jLjil (jJali^Jli ^jSjjIS S j£Lula ^Ua2) I^jA jj^j ^12) Sjjiil JjL A^j^JI jjiiSl jjjj La£ t Aj2 ^1^1 

Ajj^J J ^UlSl LJ JJA JbSli nV JAluuA l^jfi ^^jil SAa2) JSj JUULjj ^ujLiaII t flUv A^j-uj uiuJ ^bjil A^j-uu j jjja-ulSI ^Ljlui) 

I Sf US Ajjjla Ajjjj Li jjla Cjau ^LiU) lj jja ^ip JL jt jjjj U£ l^jlc ^UiSl cj jja ljUjV A-aj^LaSI Aijji) 

SjSUJI jLajJI Jaluuj Cjj> jlxJt AJS ljjluuj jbuU JILL ^jJ) j J(jjV) (> ^ jIaaJI f t jiJt ^Jfe S jjLuall jUjII ^Uj 
£jLk AjjtiiJl j! jaI) JISjj) jIaj JjlaaJt 0* jt ja1uu!1! A^j^U) j AjjI jiJt l^jUbi^t ^ J^aau j SjJLuaJt 

(it j jSxJI Aj-uoj o^liaJt ^ L2ajt CjLuI] jS jIaJI f UJt A-iaS AJS ljjluuj j £ji3) ^ S jSbdt jLajJI jj^ jjjj ^JLULsj ^ jjilt 

jbull (ji*jj Aj^^llt ^J) ^ Jjj ji£ ^LuuLV) (j^ <-iS jj j db^lk jj^ Cl^jjti ^jLaII LitjIluuVt ^J) CjUII) J-ua j 
Aajjj ^jAjfJt Ot>Vt Aj>jjj SjSUJI S jjsL^I jLajJI j jU jSft iaStuti ^ jS j t ^LJt ^tJSVt ^ aJ^UaI] S jSUJI S jji-^]l 

^5 jjjJal) Jaj^J) jjil I jA j ^uali) j ^ jajJI jjlajlb A ^"\\ a\\ Aja j] jJ-uiil CjUIaxJ) ^LajV ^J^J) ^jb jaj^J) S jfi j ^ ^ 
^hVi< nl£ jixi) Ajlujj ji bij CjbjA jgJt ^1 -ikluj) (j^-^J ^ JJ^J ^bjj A jj< gj AjjIajj Sj) jik ^ Ajj^Jt ci j jlalb jjLjj jLajII 

D-2,4 J^ a^J^t J NAA 4f^t 

jLaISI JAJ 

9-4 £j£j t A^jSJt ^ ? bt 8-4 Oj£ ULi >V cjLu <> Anthesis ^xJt ^ j^t jaj f bjt b^iJt ^Luiit S jjS Lilikj 

S J^ui ^J^ Li JjJUxIt jaI2) ^nirt uuA jbull ^1 jjI pP\t a JAJJ j JajII Jbu£l ^J^ bMikJt ^LuuD jaIuujj Jtij jj) JJjLujI 

jj jaj ^^laaA jbult ^> jit jjp jjjj ULj cjb^jiJtt AlouJtt jaJaUiaJtt ^LJU JLLjJt J1a Sigmoid curve cr^j 
jj^jj jbuJt Jjajj uikJtj oiUtj uj^^t j Jj^j^tj c^'J cH^^t Double sigmoid curve cVo>* 

JJJ^J Jajj ljjLSjjjVI Ij^ U AjIjjI^aj j nno^ ^j^ jaj AI^ja ^jSft ^c^ 3 ^' SjjS Ia^jjj ^Jj^lt jajM] OjjjjS 

Sjbjl qjuI j b^LaJl jj£ Aajjj (<-Jjl£ jjJAil) S jajIS A-aJouj j]| AjLJoU Ajju ^jj-uj jaj A-1a ja 1 g jS«j ^j . (JJJ^I J ^ JJ-uj jjj^U 

. jaUI JbuSt ^ja UjIj^I 
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Aja.UAj jUUt jjti fr\ jaJ 4ft . jLuil ^it &t ^ SjJliJl Ajjj&I J) jjSfl <> jLuJl >w *L2i AojI &l Jl >Jl Jluj 

4**" 4Jjj % 25 V CJJ^I di^ LJ) C 1 ^ 1 L** > L» Jl» dVbJI uiau ^fl VI. Ojjj ^ SJbj 

^^11 S jajUI J t (JjaH\ jaUI ^Kio AjI^J jA ^aj^jauiS jajl! S j-^l Jj-^j jA jaIS) JLajS) ; jLaiUl gjJaj j jaj JIaj£) 
^ q^Sj jJ J g-^ailt JuflfiJ jjkUt lUIja ^ jtj-aluuVt (> fSM £P Iajju ^jhlnn Aa^jaJI dUu ajP SjaaSI Ca&S tJtj ^JLfi]) 
lj^Uj ^ Al^Ut J I jaj*I Lf iLAJ ^Jallj JjajI! Cj^lLuu) S jajjI £l AaJ cffij aj£ J f*Jall J S J jaJt laja £a AjjajII L^jLlua 

. JaxJI ^ f ajJI ^jj <_i j-uj j daaj) JajlIIj ^ jAj j-uj CjLajjjV) j ljj^a 

j d^lui^U A^JLua S jajJI ^_LualS jJl j j AJ%^1\ j lj) jjxj lj jAa* IfrA ^jj Ala* ja ^ g-ualll ja 

jbult <> jiVt <> < ihVl £ t AjijJ]LS tflSU j«j Vt £*2ajj V jUlW oiau U> ^ ^tf UaIujI iliA ^ j 4 < itikW 

JLLL 4J%*al\ 1$1a ljIjJu ^LuaiSl ( j^l »^>j 4 ji jJ-uiil l^jl Aa j^jniti AJaja S jAjil Jj^J g-uaISl AIaja ^Ij 
A^LjUJI jIjaII jSSj t Ajjlui ^Jt Aj^iaJt Jt jaM Jjaj Cj^aj US < ^LaV^aJI ^ j ( ^ j^uJliJt ljULs) L^lkJt ^ Ai^a^U) SjLaJI 
^JUSLj nti J^jla ^ jJlU) j A^SI!) j A-aJl jil ^ AJ jIuloJI S jjUsU) CjIjUl!) (JJj£j j <jjU! ljULu^ j t A-J jlii]) j 

CjIjLuSI Liliual j jL4iSt ^ j4 LiiUlb jIaaSJ ^UaoSJI ljjS jilt Liiilit 

jLa!]| AaIuuj j ^cJl lj! LaLuA]) j CjIjJjA jjjU) j f Ia]1£ i±il£> AjjLiajS j) JA jL4j]| (JjfiSkJ j f La-j ^jLuuj l^Ji ^ J 

(jA U jj^ j ljUjaLu^j j-uaUc- j (jjAJj ljULjjjjj AjjIjJJ^ J)ja ^ja A j il joj^lt ljU£ jaJI JLaHV AajIj AjjLaS]) L^jU j£a 
^Uaj£J| ljU£ jaII Jjaj U$J CjJIaj LaS t qjJIj f L2ap{ jjjju jL^ti dllsj jIaaSI AajUISI AjP jVt J^U ^jJailt ^ ja^a]| 

. tJAaju jaSI CjUS ^ AiaAuult 

Jbjj Jljjll ^ ljLjIuJ) (jjjZi Iki JaLJaib ^IflaWI Aa^LLs giolj j jLaaS) JljjVt ^5 AJ jSaaJI AAj(iiJ) JaSUaJI 
JjI^aJ) ^aili SjjIaaJI b^UJl ^ ( ^^Vt iaaLua) ^UajVI ££> gjlill iai-uait JUjj j £iHj j fU]| jnul^l ^ L^Jai-ua 
AjI^ISI ^ JuaJ ljLaLj AJbjiJt 4^USft ^ UjJ >• j^ll j!U SjjUaJI Ia^L5J» ^1 JjI^aJI jijiii SjjUaJI L^laJt J\ 

AajLuia]) j AJsAuuij CjIjaaA jjjSJI j Jjaaj jt AiUaJt ^IajV OAAllli ^ CjtjliA jjjaJI j A\fu«" jLaaSI ^ j t jbu]) b^U 
L4A A^aiiLia jbuJl b^li ^ ^liUjV) Jai-ua JIaj tilSijj ( A \<\\\ Ajjja^V) Ja Jt lajuaa!) j ) Luu j Jja-uuVI <^>U 

. SjAaSI AijjJt (> AjjtiSt LjtjAJfc JJjAJt J (> AJJaJI JlUjt J ^lijUt L4AAAJ 

Lilian U$J! Vt Auiua jJt AaaUJI <> AjjUaSJI L^jbjla^ ^ Ajbiuj AajluaJ! lj^UJI jbuJ Ailla^t ^1 c> ^ j]bj 

CjIaaSJI ^ Liliau a^I j« £ jilt J4U jbult ^li ^ jLiAill L|jaS jj ^ jUa!! ^1 jii ^jj ubtiiVI JiJ CjIaa^I ^ 1 jls ifctiil 
. AillaU Aajaj JaI j AajIjj Ja) jaJ d]j ^jjj AajIaaASI ljIj£jaJ| <ja L^j S J ja jaJI 

^ j Aj^LuaJb AjullS) Aj i/ftjti jaJ) Aja£ j (jib^VI l(j nnn j jluJl j UaIS) Aaa£ <ja ^JaJ) ljja <ja dJ jaJI CjlLua Jajjjj 
lilA j Aula jAaJ) Aajaj AjjJaxJ) (jiabx^V) Ajaa j (j^ajtUl ^xlaJb CjUajIaS) j CjV jlfiit Ajaa j (jjUb AajIaIS) CjUlluoSI AaaLs 

. (jjjiUll ja AjjLajSJI lj! jJu]| diA Jajj jj j 

La£ Aa^IaaaJI j AAouLaaJt j AjPbjJt j Ajj!^! AjJU^I CjbjLuJt Jaaaj j jbull AjjLajSJI CjU jIaJI qa ljIjajA jjji]( jjjxj 
j jjjaLluJI j Lull] I Jja SJjJxJ) CjbjLuJ) j Ljjjjjj^jW \\ i ljIjIuiVI < LjbjLuJl CjliluiAj t Ajj^uil j AajLajj*! CjbjLuJ) (^JJAJ 
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% 37 v^tj % 16 fcjittj % 18 j*3U»j %23 ' % 7 ^tj^t M J *lj^j<jSttj CJ tj22 jj2jjjVI 

Ut liUt Ja Vjj AjjIjjjAjjjS SjU£ JjJjjjVI ^ LijJjjaJt iSJ^i ' JJ^J^' J JJ^J^tj Jjji^Jl ^ CjbjluJt jaAtj 

. (JJjluiSi]) (JA A-lSlC' A^LUJJ ^jt ^ J*Wj^ ^ Jjj) 



LilLkjj % 80-75 ^) jjj^jLaVI ify* 5 J^ 2 t-HW % 25-20 A-u^ j 1 ^* J* ±±JiJ jjVA < Ajjjj^ Ji ulili j^jj 

Jaxjj JjLaI tiV) tuoli JI^aI) JjLaVI ^jjj) (j- 4 J 2 jL^Ut ^2 jj i j^^U jbuJ) j- 4 £^ L>* LuujM lj! JJJA JfLui 
^jjjj^laJt JajtjjJt j^Sj ^ JaxJ jjiul tjjJt Ut 4 JjjI*a£j LSul\ Jjauj AJaj^jJt ^jjjj%ijJt JajtjjJt jj>a£j 
Jjajj U£ 4 Jj£ jIa ^Jl JjjIUJI Jjaj ^ .ill JjjiUJl ^jJjj jUjJI ^£ lakjj U£ JjlSU ^Jj Jjjlui£jil j LuujM JjjaLU AjijIaJt 

JctisJ! jjilt ^jjL-ji]! q^a* jj*j ^ Starch phosphorylase J*^ JA*^ cP* ^> 

Jja (jnSnti <l£l&lij ^ SjjJ ^jiaL^i A-uaLi Aj jtila CjIjaSj Ajj.Ja.tJ> u^aLa^Vt jUjJLj jj 



^ jSft jtiaJt ut 4 AjmSj jt ja £>4 iais middle lamella AJa-uu jit Aj^<nli jt 3**& Aj^-a uu t jjj ujlSj 

(J>^t jtiaJt ^JjSft jt^Jt ^ t CjtLjjjjJt j Jj]jAjuajAj JjJjjLJt AiUiVb A jmSjl l ±\ja1\ ^jlaaS 

^ cjtjjuJt cLjaj juiit ^Jaj ^ j . j^JjAJt > ^LyiSri ^j^' 6^ J^t is J^to 

U ^ j^t jtJ^t j ^^Ixuj j]( Aijawail ^ djj^kj U j ^ jSill jIjaJI ^ jj#u ^1 c-jjaj V ULj Ji ji\ jt^?Jt j ^^ku- jll AAjiuall 

J^^uj JjjIIia Cj1^^jv»j AjJjjjSjJL^ 
jluut Jjla Jj^uu£ jjjSJ) A^ j^2y) Sjj J/noti Jbkj) ^Jj AiluaVb AIjLuj JjUj jA j jjj£VUJ) 

Jtj^Jt AjujJ 1 flViVi j jbuJt Aj^l^a ^^jjj cPJ^ OJJ 4^J^ OJ^ AjjjajjjjI iajljj^ jt Cjbji^t jt ^jj^JH]Ls 

S^ii ojj (> % 3 < c 1 ^ 1 ^JJ 6^ % 17 « 0>*^ S>iS ojj 6^ %35 J^i jtull ^ ^ AjI^I 

. Aj^Luai) (^k^i S jluiVt (^k^i UI12 jUilt Aj^Lua j ^jjULJI ^ A fnoti Jjj l-luuUj ja jjj c^SaUkll 

jj& j Aj^LuaJl < jj< nj Ajjjj^jJI ^jlaU^Sf) J (JJjSjJ) ^4 dJbkj) <ji Cln^ jUj]) Aj^L^ (J±a jjj^j ^-uiLuuSft jjjJ) ^ jj.uJLSJt c-jlLj 
CjUjjjI S jP A£jLuu Jj jUjII (jJ ^ jja j]| jjjJ) (JJjLJ) ^jjj) c-jxL V J t I^jj^L^ SjajI) Jlfij jjjjjIJ) ^jjjI AJouj) jj djj&j 
JAiaII AJajtj (i^t jJjluit Jjjj>a Jj2%11 ^>tj . ^jlT^J c^! cW^J^JJ^t cS^ xV^l J^J^ cSJ^ 

Jjj ( 4-1 ) ^jjjjSjjlaJt iajtjjlt ^ JLjjjS^U ^jjII fJjj) ^SjUiu ^ O^J^JJ^* J ^njftjl t o^aa ^ jj^t 

gJailt ^ jbuit ^jSj jjjj jSjJI AIjLuj CjUjJj^I dlj JaUiu j) jaj jS j AluluJl jJyualS Jaju Ua djj JJ^^t O^aa 
jaISI AI^ja AJUi (jj^J UJj ^ jajJI jjlaji) Aj^kjA f Ijj) jjxjj V jUj]( ^ CjUjjjVI AjaS (jt JjjaIjJI Ja jjjSJI j^jxjj 
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O^Sf! JUL AIaUlaJI j SjtjaJt A-^jJ gt&ijt Jla CjLajJ&t dSj LLulj ^viil ufl jjla <j-a AJ <jijJUJ 




; ^J) ^< uAjj j jLojil ^ (jl jiV) (j^ AJjj-uj^ CjL£j-4 A^ja^ a 








£jj jjli tiWt Jla ^Hj jJ) j jiua^t £ jilt 6^ Cjli^ua Jawu j CjLLj jjISJI 






f i j-4^J) ^jjj%iii ajLlus «iiil£ j <i£Ls jisjii j ^ jjti ui^J) j 






f tail ^5 O^J^ AJli Cjli^ua 






















AuLit Ot^Sft Jf^ jta^t ^ AJ>LniJt CjUS^ait 




*\u t\\\ (jiL^I 1 La (j^VI Jj n^tj (jjjjjjjJl 4j£ ^ (-^jaftjMiti (j^no^ ^JjjL CjLjLuJ) £>a 




: (2>a J S-1ui£ja!| CjUjj j^^iil ^1 CjUjjUuj jjjVI 


















l£ ^j^j -3 Oi^h^ _ 






tejj&y* -3 c«ahj^j^ _ 






SuCCinyl )A cr*riJ&t ^L^t ^ J^a^I Jmni^t qaa*. £a C)u\\W\\ qaa* JUjI jbuJt ^ Lj^LijjjlS]) 

uj^ ^jjMuit.^i ^ ^ ^Ho* &jt ^2 c$^t Protoprophyrin dijkjijfij^ otj^ (CO A 
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Jjaia JjijjjliJt jILj jj^iaJt J* c5 j^Sft LjLi-u^t (jjj JjSjjjI^I flilkt £aj g^aUt ^ jbuJt CjajSj 

Ojlit a^jj^ Jtj* Chlorins cP! Jj^ c?^j Pheophytin 

A_La lj).1^j jbaj ( 1ui£jj ^ ill <iLj jil ^ulJ j^J ( ^ r lSl j?*!^ Jj**n < nVl L-tSj** jIajI ^rl ljLLj jjliJi La) 

just aJ^j* aluaj jbuil ±aJt <2ti .iip Neurosporene ^ phytofluene ^ phytoene uj^ 

Jji jSil jJl fJ 6^J%12t jt c«2 Jjl^Jt Ui jjiSfl ljZ ja!\ Jj^jj ^JajjM AjIjj jj^ j £jl]| A-aj^ J^t AiituJl CjL£ jaJI <££ 
jj£j2 (j jiaJt jj-uaaJ) ujjIjj*! JjW <vlt *LJa j^l^ Aj^jJ jJlU Ujj jjjLluj jjjVI (jji jJu .j&Iujj j^i f juait Sj^Lulaj j 

^ jt jaoSUlt AuIaC- cj^Wj SJjaj ObftM CWJ^ JJ>^ SjauiJt lJS Jib f jJa]t jfijj (jU Aulpj ^jSjiaVtfb 

Cln^ j^a A^tc- Sjja> lj)j jLaj Jj^^U jjjjIIuuIJ A-lujLujVI CjIjL^aII Sj^-iS) Jlij f ^LluAS SjauiJt uili 

Sj ^ A^LuuLuuSf) AluaJt jjjju ^ jJt cyjUJt 

AJ jLill ljU£ j*JI 

lj! nl^t j CjUJUuj jjjjI -jSjIJI j CjU jbUJl ^\ AibiVb jbull ^ S jnn^lt AjjJbxJt Ajj-JaaJ) o^L^Sft <> Ja^ 

.JJjjLiJt j j jn^niS jVt < jjili^jjIlJt 4 jJ^ljt Jjii ^J^t I^aAI AJjlni]) 
AjjLuj lj) jIujI jjjxj j jLull jaj Jbu£) JjS (j^jllSl ^jtJail AJ jIuoa]) PolyphonolGS dJjJP <U] jl^ J) j-a ^ ; CjULjUI) 

Hydrolysable tannins Jl^ ^li cjILjUS 

^Ji A£> <\\\ di^ ^uuIIj j ^ tiLjjjJl (j?\cy*% CjLjja ^ U- 4 UJ^% p^a,^) dLiL^Jt (j?\A*% CjUjja ^ Sjbc- j 

dJU ifllau ^ Jsxi Ellagitannins j jj^j^t J^j £A*A\ q^a* ifll^ 0^ Gallotannins 

jjSjl^j ( 4fJu ^> 2) 4^^* u^j 

Condensed tannins Sj* ^u^u 

^ Jjj Ajj)J AjlL^ AjjjjLj ^Luu^j ^jj S jJLSl CjUjjU]| Jj^j SjLjjj (jbjiU l^nLli dJbj A^jn g-ualll ^ l^jH ^ jLa^I 
. o^^t J*Al V ^t*12b - Ja ^ V J fill ^ j^Hj 3li JSSn f LSI !^ J^a jau ^1 

Jld (jjj jjjJb AjjxJI jLaj]) (ji*j f UjIujLj ljULj jjjJLj S jjAS uJUJt j jbu]| Li^Lkb ljIjjjj jjjlJI ( Sti^l ; ljIjjjj jjJ) 

% 18 % 16 "jytlS % 10 « %4 Aj^I 4 %3 oAJJ» 

f j3j ^ A-m^Sft o^b^Sft ^jj ^ ^^iJ ^SUA (j) jaj jSj . Sja AaL^j <jiU*t Sjjua ^ jbuit ^ (jJJJjjJt J>JJ jSj 
(jlabx^Vt Aja£ ^JabJail jbu la>j La£ c ^jjaSJI ^ dlj^b jlaJt j djjjb^V) J^jj (jJ jjj3) jjjj ^IaS ^uaI2) ^ jbuit 
j^U^Sf) Sjbj t ^Jaj^t ^ jbult ^jSj 2-a jjjj 4£jb^V! J 4^b jlaJI AjaS ji VI AillL^t ^JaUt JaIja ^ AjjIj ^j>V( 

. jjj jjji) JI^J Aajjj ^ujj S jaJl Aj nrtVt 
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^5 4±& jUill £jU buj LJajj I^jUaS t SV^jj A^bJI ^ AiUaJI jSJ j Aj j^a Jl >*S jUaII ^5 jj£2j ; CjIWI) 

a^aII jiilt ^js*3j . o /o 70 tiJi o /o 64 j J ^ ) o /o 54 jjjj, o /o16 a^jit o /o 20-12 OiyjJt ^ 

. jLllt ^ lit Ja**l\ Aaaa j jbulLs ^aSaM (JJ* Q£ ^IU^ <j| a*j jSj OjAaSI Jl^J <£a11 j^ullt fJjjt ^ 

j j-4^Ul JyjJl jbui) uiuiaj j f LaJ) j^jj £>a iaJ) ^Jc- Jaju ^^llt jIaaJI ^Ixuj J£jj ja£!I AjLL ^ £ jaaaJI Jaaj 

ja Vaj JjIaS jj^Vt Aj^UI CjVj^S ^ Lfj) ja*I ^ Lillkj j AaIAaII o^-*^* ^ Ifit ja*I jjAaJ) A_uiu j| 

i^ijj jbult a^jIj uuxJ Nonethylenic volatiles j^Jt SjUkSt cjUSjaJL Lij*2 : SjUWi cjLSjaJi 

j CjV j Cj) jIujV) Jaa ^5 jit J)ja j ljUajjaJ) £ja S jUlaJt ljL£ jaJ) <jj£aj Aa2>jj Jaj| jj IgJt jASkV SjUL Jt ja 
C> Jil / f L*a1a 4.3 - 6 c^tjA AaLLSVI JJP SjsjtfaUfl CjljULlI jaSjj J^aj 4 Aj>i*Jl (jeL*ti\ j j CjIjaa*a1VI 

UJJJjjil ^ jaaSJ) 4 ^lilS) jLaj 

Polyphenol oxidase ^ d&j jUll! ^Lli S>Ua &a*j : ajilb jUilt 

ijl] S j4>Vt Jj^jj jjjV) JjpTfl £jaJl jt ^2aill Cj jla* a^ j£ jjj ^iSl jj 4 ) < n^Vt ^IaIIuAj JjajjIISI SjU .IuiaIaj 

AjLu^ <jjaa! ^aVn gylS) ^jjli£ ^ui£ jjJjA ^Jj AiLuaVb AjjIj Sja Jj£jjL1SI 1x4 ^jUSjaJ) J&l&L ^-uj£ jj^aA 

. jjJLu^SVjii ^Jj^t Jj£jjLSJ) S^t i2Ljjj$uJi\ o^aa Jjaj jIajj i A^n]) o^^Lia]! 

I^j) jl^b (^j^Sf) jLaI]) ^1 jj) (jjj Uj) jiSLs jLaIJI jiaxj JLIaj j lj! ij^Ij^U Ajtjjhlt jJUusaJ) fJt>\ A^SM1\ jLaj jjlju ; lj! n^lj^t 
) j4Alli jSjjj US t djjJJ^Vt o^aa jt ^ jjyjlliis Jililt j jJaUkS) j ^Ut j AitjaJtj J1a j^*a j^»^ ^ 

^jjj uikJt j jll]) j ^lillt j JlUjJt ^ A hjnn CjLaLs lj (^llij ^^L-jJtj JjSjjJIj jaaAaJI jLaj ^ ( ( j^lli 
.jjA4i]| A-uaLi jtlt^Alt ^ ( t jjyilli ) jjjI^J) U£ jja]| j uajx!) j jUjjJ) j AitjaJtj J Jlljj^t ^ jj^ljiti 

^ jj-ujIj jJ( j jjluilll j ^JJ< 'ijit ^ jjJj^uoILS AjjUIa ljLia£ ^ic- jLoaJI ^ja^jj CjI LaIjjIII j^ AjaAI JaAj V I ^^IaV) 
. LiUJt OjjJt % 0.64 JS 0.25 c«J U jL^t ^ I^Iaj CJ^J u-Aaiflj JblaJtj j^IaJIj ^jLjLiJtj 

JjW IaH j jjjUall j aja^JIS juaUxJl a^jjj j-LuaxJ) AjjIj Aj^JaaJi j^jLaa^U ^^U) Sjj-ua ^ S JlP ^^UV) a^jjj 

jLaaJI ^ AIaUJ) CjLajjjVI J*i] S^Laa Ja) jxS ^ jauujxaSIj 

(iiLjlSAj^t S >Ua ) oAi^Jb AjS!^ j jIaaU ^jJja^JI ^^aiSt 

jijjj ^ ^a11\ jlaISI ^ j^ikL jLaUi ^Az J^*a j( ^uui jL4j ^jaAjj a^Ijj cjLLj^i ^ West &Kidd uLdist 

Climacteric ^ji^^t 

djJ^AJ^t S jAlla Cji^j V jLaj j jIaj jLalSt OaaaS 



: ^1 jLaaJI Caaaa^ i^jilAj^t S >Ua L^j ^21) jLaaU ^^iSSlI S jjj A^l ^ jjj^ll £U#i CaJIjj ^ 

^jIaSJI J1a dil^^U AjkJl^a jLaaJI AJ jj£j CjS jll (JaAj ^ o^iHIt S jjJ djiau jLaj - 
a\\ j JjaJ) j rlilll Jaa Sjj-uaS SjlL A-i^^Luoil A^ji] jLaaJI Jj-ua j JjS jnQ nti S jjJ Cj^j jLaj 
aU\| Jjjj Sj4jl£ SjlL g^allt Jj5 5 Jj^t cijiawS jLaj - 
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Oli J&ijj Aj£L&sl\ *jj Ji ^ SjjSM Jib o^Vt J^j2 £U2j! o»j 6^1 £i2 ^jjj^^I jUSM J£ $1 ^ 
. jUill qJSSSS Sjjj £jja £p Vj>u^ ^ (rLifiU C)J*J4* c^Vt 

^USV A^j^Ji 4iUaJt Jj^aail CjLjIuJI S-luilL jUjII fj&j S j^LlaII L$j>U <> jj£) j) ja oJIj jUj]1 £ti SjUJI ^ j 
^Vmn juSnll f Ujj Ajhm j ljUS j-a <jALJt Ajl aC> f bj) <jj ^fc S j^£ gjiaUb 4 <riKll AjjjaJI Cj^liSlt ^b 

(jninti 4jUc> ^ AjjJaaJl (jiabL^Sn o^u ^Vnnl <ja jaaJI ^ <j^A2It <jt L*£ jbuJl <jJjlj3 <UJ^Ut CjULlu^I 

g*ual2) jaj ^j^jil jjialll 

g-JaUt Cjjajj £JL A^Silt j ^*iaS j ftjSIIj £j!Jt AjL*Lua* CjIjjxj £a Ripening cr^^ 1 ^iillt jaJ Sja^) Jjaj !jjj 
( fl^lb A Ajj1jj]| Ja) jjlSI Jil jj U J-l^J jaj]| Jbu£t f jj 4Jalj j t jAill <ja jjjaII £p L$i£ JJ J S jaj]| jaj JbuSt jju 

jjJalSl ^Ic- La AJLjlaj jj jj j SjAjil jjJajj jaj ^ IjjJ CjbjA jA jJjiJl ujlSj j cjbiSb 4 hj*\ oti AJjjJt JaI j£> CjIjjja 

SjSxaII L^jjj^aj g*ual3t SjALtil t$ jjaII 

: ja^i cjlkii* : Sfjl 

AjAbJt ^liiSl AjjjjV SjjL^aII A^nnVt ^ 6f LL hinin lj*Jjh Uj-uj£ j) (jhnoU ( £j<h1 Jjj Lo£ ^jiSjj) A jUp ; ^jj-uj£V) 
Ji& j S jajJI Ai^lp Li jj*-<j jA La£ j (jj-uiSSf) <ja (_£j1ula (jhnolt ^jli^j ias-Sl AjjSjJ) jbu]| ^ja j ^xliib 
1^ ^ j^jj lA j-4j JautL (jj-uj^jVb AjULla2) ^jl La£ (jjyui^jl jjjIII (j- 4 -^-^^ f LL <jlLa S jlJ) ^jl (JjjLujI j^uoAj L^j jj^ji) 

f LL hjnin ^Jj Lt^lj U jjjb jl£ j cV*^ jL^i J-4J Jbu£l ^ n< o£ jVt J-aiS! ^laiaj AIaLlaSI Cjji j ^ ^ jLil J jl J^uill 
^ (>u£ Vb XULla]! j*j OjLjVI j jJbUlaJt ^ CjuSjiSt c^Vt ^LLt ^ 4 hi ni n ^ o^VI Aajxjj sJaj^I ^ c^Vt 

u> Jj^t l^j o^Vt ^lli ^ jjjj Pink Stage jj^ ^ Sj^Jt ai^u^ oSij s^l^ s^uJt jaj jbust Ai^>» 

. ^^Jt <> ^1 600-200 j^j^ D-2,4 O^Vb aI^LlaJI 

jaj f LL) ^ \u n^Vt ^jlutoil jjaj jj< n fri C£a\ AjluUJ (jAj2^\ f LL ^jl£> (jju*&)!\ jJjb ^ 1 $ jte J<^*iftti Ljl^UlLuuVt (j-a j 
£)a d jJb AJabjjl Ljb£ j-a jj^Ja dljluu^ ^jlaliau) < ■a^m^jj S j-ajII ^j^jj ^jh4^ L ^uail) j^J S j^l jjIsjj 

(>uSVl iabjji jUj bjjL tryptophan - D - Malonyl jt Indole acetyl glucose ^ g&ij 

Jjajj Aj) d)Jj^ jj^ISl Jbu£l ±£> (jjuj&kl CjJ^j La ZeUITI J-^ ^ J t dt jIula ^ ph4^j Lo-a ^ jLil lj2 j Sj^uJb J j-oJ) 

djjA c>-svt <> jj±?Jb S jIjuI LiL jS jt Indole acetyl Aspertate jt coselndole acetyl glu 

(jlijlsjJ JjJjJbxJt Jjai jj^VIj ^J^J^t O^Vl ASj^ Jjai 

ljjj jUi jlxJl ^ djjj ^ JL V S jjjS CjLL ^1 jj( jLoj jaj (JJ j-taJt jjJ j Ajj^aJt St jUjJb ^jSJt jiaJt Cj)±*b 
. V J b^iJ) ^^x^i j A^Luui^t ^aiajj j <-jjl£ jj^V) J-oj jjjj (JjI J^^ A^jLula J) j^ ^ jLoj f I jj^I 
Jbu£l jjh ^ Jj^^l ^ S t JJJ bijj^ JSj d) jluj-4 jli d]jJ l^<hl j S jajII J-4J JbuS) <ja j^JJ (jjJ J^l (jl ji J 

(jjLuLoil ^ j t l^<hl ^lj-uil ^ (jjLj^U L^jjIaIi nl j-^ AI^IxaSI ljUjj dij j ^<hiti Ai^j^ ^Jj L^J j^ j ejjil Luaj) j jaI2) 
Jj ^Jl j-oil jbuj Jjfi jjjlSJl Jlatj j jS^ j- 4 jjljjaJb AjULslaSI CjjI J& j Sj^jJS) ^jjAL Jjxa <jhfo it Cjja jbuit ^uaJ jib Jajk j! 

^jjaJt jjjb ^> AajLU) jAtjlaJt j^i jSj Regreening jt>2aiVt SjI^I l^j oj^t Jj^ cr^t j 1 -^' jt>2ait ^ jS 
^jjaJt Jjaj Report &Hashimata cJ&j ' W^'^ ^j 1 *^ o^^ 1 j c^jf^t c> 0^ ^ 

dt jIuiaj (JjLjVI Jlaj oiixj) (jj2k ^ jaI2) Jbu£l IIP Ahnii jj& AlaLi Sjj-ua ^Jj jaj]) J^tj-a f bj) ^UlSl jJaxJb J ja> ja2) 

^Jaj2) j jaI2) JUj£V S j-4j]| jjJ £Aj jj ^j jaI2) f bj) jhfo ult 

a-UIxaJI ljjIj ( DNA <-i^Lij) Cytokinesis Sjlai A-uaU SjAjJb ^jlaJt ^Lu^vt ^ ^j^j^^t : o^ji^t 

^J^ 500-1 00 J^J^ jLojJ) CjIa jP UjjP ^ jUJI ja^aJt (Jbuit d£lj ^jJJ^t uLaJt CjLja SjLjj Liut Aj 
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f 1 00 BA) J-^t Jbu£t lIP I^jlaa Jaj <jJJJlt JjjjJb l^jlaU a ixj ( jjl< u Lail jLaj g-uaj AP j-uj lj jib j t (jjjiaJl 

■ ( OJ^t ^ 

I4J uAJbuu AJt jt g-uiUt CjUIaxJ Aajjj (J^HVt jA ^tj-u* fUkJt £jla 1954 ^ ^ J g-uaUt d^J^ l^jP ; OjLjVI 

AJLvj-a ^ aAs cjUaLs £j!j| ^jiu j*ju]| ^ AJtj ^iiUJt Sjji ^ Jji^t ojLjVI £i 1964Leapold 
gj^lt ^ cjti^j ^ tjjj £jLj>U 0* 1967Hansen j^i < t** ^j 25 ^* 4u **j*jW ! J** u 

(^jJjjVI o> di^J) Cjtl^j ^> <^JjVt cjIajj £l Jj£ jjjUit tJA Cj jlaJ ba^jj^i S jajJI JaIjj (jt JjV J gJailb <j^ti]| 

JjLaj LitLj j-uaj) j gJalib A Cj^plill] AjjjjJa AIjla ljUjJjI <jjj£U f j^UI ITlRNA £}* Ijl^t {rUit hnnj 

. g-^aUt ife jaj Sj^ult ^ j& j-Iaj ^ (>j cjUUL gy*^la3t o^Vt ^UjV £U £^ Cycloheximide 

Sj^b C5*^alt 6^Vt ^ o^^' ^ JLa2S1 jjL ^ IAA Oxidase f*>) jrtiij O^Vt jjjLj 

.lA JLaj£I il& 

^ j£j ^ jJI (jAn^\ ijjfjuMA ^Sjjjj lAl j1ul4 J2L ^j L£liJt AJUaluu) j ^Lu&l Aj^ja Jauuj 4 hniUti Aj^ljJt CjU jaj^JI <jl ^-Ixj IjA j 

. gJuU S gill ^j^Ut diaJL 

jIjjj 4f^^Vt o^aa ^jjS) ijU jjjb ^ jLiia u$i 3G A AjI^IujV) jIaj ABA ^jjM >4i]t JaAa <J jp 

Jbu£) AJaij J^jj JpL-oSI <^j" nj< ujVt iaAgJt (j^j^aJ) ^ni<i ^LLSj llxi g*ual3t j ^ j-^it J^I2) JbuS) j^j Sj^ull 

J^aJI Jjb2 

<^SJt j AJUJt AiuJ) ^ Jj<n\ ^ (j^alS ^Ulbj AjjAjJI jJt ^ AJS Ajp UiL On year JiJ^S J-4aJt A-Luj 

jUuiSft ^ s j^UaJt dJj i^jjj ^j) jj uiui s j^UaJt ^-ujLuj^i ijimii j off year Ja^ji <iuu) \§\\£> (jliaj 

; AjjIj^xJ) AjjlaU) j ^ ja (jj) jiJt Ajjlal Jla S jAUalt diA jjm4M 

S jajII JLuul) ^Pt jJt ^ij JSHjj S j-^ib jj-^t J^t^ CjbjiLjJtaJt A&ja^a £j\ ^jj-^ j^Jt Oj'j^' Ajj^ (ji jiil 

^jSft JaIjaII ^ SjAjJb jljJaSH OJ^ b^tj^ Jj^t AJt jb dllj Cjjj jSj ^ jA j ^ jj ^1 Ajjau J-Iajj (Sj^tiJt ^ 
Jblui ufl^ A jUp f I j&j Jj^aJl J^bj S j^Ua ^Ia] A^Vk n<v\t (Jjla2) ^ J iJJ&J ^ Ji ^ ^ Jjj^j ^J) ^Jt Iaa U j-4j 

. JUi jj! I4J AjWJI diA cjjj jSj jjjiJt Ja^JI iiyi ^ jjA Jiit Ai^jA ^ Jsw 4 -3 -M J^i jtull 

^ilill jJAll jfll jj j»JP c^^J Ajj^aJI CjIjJjA jjjSJI ^^Iuj) ^Jjj jjjiJt ^UJt Jj.uaau* Jj^ ^tiilt AjjlaUt Ut 
ljL nib jjjj ^jijj J*al& ^1 jli bllP j a< jJ*Uj*t ^-uj ^ V j^s^a Ja^j V J Sja-uJl jAjj V ^JJ AjjA jil ^Pljji) <jj£il I^Ia 
^ j^) ^ ^jSjj AJLiSit f tJ&t A-iaS Ja^I J^bj j^UxJl (jj£j iJj^ CjI jIaA jjj£J) ^jSj AjIaP J&> 

^ Jjj Laa (jjSj]) ^ AjjA j^l jjI) tilSiS Ixjj ^ jaj Laa jbuJl ^J) AjxHxa Ajvjj uij^u Ajbuub^ jjxSI A jjjjII ufl jjlalb jjUaI) 

Ja^JI Jjbj S >US Jt^Jla ^UJt e Uit ^ JjIS jU jt 
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*To S ?7/irn ?/ .Cam 




A jUp ^ j^j j jLajJI ^SjIaII JJ\jl13 jbull dJ £^JJ SjLjjJ CjUII) jbuJl <ja f AJlj) t fl.^j ( fl^lt A jUp ^ j^j 

JJJAJ ^ (jJJ ^J AjUji^I) U jtj^t ^JJj£j J SjJj]) J-4J i JJJ LJ JAJjil iXJJ C-jLu^Vl A jUp ^L*J JXJ SjJjJl (JJJ^J jjJJ 

^jj£jj j.A ill a a Ijjjj ljj j£j ^JjIc- (jjJ Igj AailiiJt Jtj-aJt <jj jaj j jji-Jl <jjj£j j-aluit lijj B lA j-aj JLaj£) ^ja AoitiiJt jIja!) 

:A^VI f t>Sft <> 5 j^t 

jj£( ^Ic- SjiJl ^jj^j ij 3 j£ju2t A-ujaSI AjajAlaJ) jIajV A^jjj L]t£ ^jj£jjj jjA^ CjUj] LiLa £jiaJt jjjxj ;^jjj^J( -1 
.jjlaJt j AoijjJt j UlsJt 4 jnV>ti AjLj^jJ) tCjllliSl c^iLuJ) A jnV>ti AJ&jj^JI (jjlaJl uj£jjjj J^t j ^jjj^ 

AjA JJLuu J^Vt JJ^t ^AuiJ J f JJ-ui JjJt jt ^ JJLuJ JJ^Vt ^3 J) CjllliSl Ut f |j£J) JjJbJt (1)J^ ^J^^aM Aa.uuV1 -2 

LjWi jt cjtililt jiu u f tiiii iHaJi nousexalbume ^^j* a^jj^jjj) jjiJt ut albuminous 

.AJLuj jjjII £>a LuUJ ^ ^JJbUJJjJt 




;^uj-uujJ) ujj£ jj]| A-aaU (jA (j±ciu& dJlC' jjiJ) a^umSj 

.JL^tj CjLu ^laxj jajj Uj\jP JS1\ :Ai^Sft S^j jjJb -t 

Lj^al gln^ AjSUI CjI j^ull U) ^mWll jjiaJl <> Aj^jIj UIj^I CjIjJLs S^P I^jUjI Hp ^^Laj ^1 ^ j dJjJP jjls - 

(jA AajU L^jI jij jjl£jil Ajj-uai CjljLuil diA jLuC-t ^Loj A^nnV LaLoj Lj(jj AjLulLq j A-Lluu jjISI ^u-ujj (j- 4 

.Ai^^t SJj^ jjLII difl AiL»Vt jf^it (> jjUJlUt j gll jaII j j^JUIt jjjju j jjijJt 



(a) Bearr 



Ffjliag-e leaves- 



* 5 

• • ft "4 t 



■ 



Cotyledon 



lb) Ppa 
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: jS±1\ jm\ 

AIluj j£ Sj^jJI ^i^luuj j .ljL^^V) J ^jiUll Cfi> ^tjbil j ^utWll SjiJl ^Jjjia CjLu jt Jjd ^Ljj) jA 

Ua gjl&fl AJali A^StiJl jUuil ^ax^ <jl dip. JliaJI jjLUJI £b% £«aL V AJlS A^Stfll jUuiSf A^W 0^ J . 

^J(jlkV) ^Luui^V) J^a <ja LjLuajjJt j ^HUl lj j-l^ (jjj^j Hp AJt Cjj> cI^Lj Ia£ bj| jj t &1£j bj| jj h\\\ LgJt^jju 
^Jj jjj ^jJt j ^Ijjil i_u£ jjlt l^Jaau <jP AajUII lj! hjaNlt t &1&J ^ U-^J t-O^f^t J jj^Jl J AjjIjjjM CjVIj&jV) ^Jaj 

.AjjUIa jjp jj < jiVt CP Aji jj£ J£ ( iVftj Juoj ^Ll!) 
:Seed germination SjLJt cjLu) 

A-aj^Ia]( Ljijjlalt £>P^ b2jA AjjLuj j) jajII (jP Aid jj j*j (jJJ^t jaj L-fll Vn< nl j SjJb f UaP) Sjau]( SjJj&a jA 
. Ajj^A A-i^ jl jj-ui£ AjjLlajS j t 4 jijjh CjLiIaP CjbuVt A jUp JaJuj j CjLu^U 

ft j-uj jjJblS ft j-uj AjjuJa A.jUp ^ j Imbibition (J^L^IaIj <Lj*jJaJt CjblAJiJt t Jjj ; CjLl&U AjtjjiM LjULoxil 

LjlJliiS AjJlij jj£t ^-Luaj j S jJult AjJafct ^jLj j HydratGd Ajjb» J^l ^ J^jjj-uJI j-Luajj L£UJ| ^ri*m*i A-ua ^1 A^ ljjI£ 

■ jpUaut uj>iiit op giLj 

CjIajjjI j ljLojjjV) hjnin j L£UJt Sjbjj <jjjAHlt ljUj^U AjjljyulSl CjbLoJ) J^uu ; CjLu^U A^Ijaj£ jjjJI CjblaxJl 

cjbjS^ ^Jt biJJi Jjj*jj Stored food digestion f tiiit ojj*j jLUa ^ ojj^* ^ cP 21 <j**J s ^ 

tf&j Jf^uj dilsj CjILuj Cjb jj! ^Jt ^jjliill j A^t jiU^I ljLLj jjJI j Jjj^laJ) j A-uAill ^bx^Vt j 

j A*alA A-luujjj J^l jP Aj^j jd) jj SjjjII Cjbuj t^jlSajj 

.cjLjjVI ijM AJj ^ c)J% 0* < ^ JJ^t O^ 3 0* 4^ * 

jj AjjLiajI ^Ij-a tiSbA ^jjjj] j 4^Jajll Jjuba <jj) jJu A^ja^aj j-4 <jj Wit (jj% (jl j QjLuJt AJIa SjJjJ) Jj^j * 

.(jjbuV) AjIaP ^jj*j A^ ji jj-uud 

f jJaJt Db^tj 0#?^Sftj SjtjaJt Aaj^j f Ull Lj-Laj Cjbu!iU AjjjjJaJt AolnJl <Jjjla]t jdtjj * 

:Stages of germination 

J^lj-a j-^VI Aijl^ ^ Lgjj V) cSj^ ^Ip Lj-L* Ai^ ja J£ ^ij <ji j*j ^3 j tAluaii* J^l Sjp ^\ ljUSV) AuIaP ^jniVi 

: Lf A J^l j-aSI d^A j tl^,uaxj AlklJla 

^jj^aI) jjjj Iaa pIa!\ (jA </i"ub AiLaJl jjlJl ^ AjjjiJ) Jl jaI) ^ jSj 1^j£ j LaJI ^Lual^l Ai& ja^ ^ jV) Ai^ jaSI -t 
£)i bA AJa^!l4lt jj>j j .SjLJt Ailt) J>2 ^UjjVI tiA u^Luaj jS j l^K^j S^bjj jjLlt ^UjjI ^Uj <-^xjj 'JJ^U jll 
JaLuu tJLu jjJjII ^tijjjj f toil (j^al M lj^P j b Aja jjxJ) jjjj]( ^a Cjj^j ^jS-aj SjjjII ^UjjJj f LaJI (J^L^ja) A jUp 
a^ualiJ) AjjU^I CjbS >4]t o^ju kulZ La£ .S jj±jJ1 CjIajjjVI j^xj Jjlkj j C«J^ ^ ^bu^Sfl 

.CjILuj ji]t c«j>y^t jl (ATP) CA^iS 4A**1 ASUaJI ^Uib 

jj£( b^UJ) AiLkluuV Aj>jjjS j^Jsj ^ Ht j jjlaJl jjfla ^ JIajj ^Slt j CjbuVt jAUoa ^ jj Sj^LIa ££aj Aja jaJI dJA AjlfJ ^ j 
djj^-Sajj A^ljjil 0^ fbi jt CjLpLui Sjp JiLi Aj£Luj jjiil JJJ^I &a jjlaJl j^Jsj La SjLp j aC 5jI^) ^bjulj^U Aajjj Aj j£ j- 4 

.^jSft^^t^j^ 

CjIjjjA jjj£JI J1a Sj^jlaJI AjjIjxI) Jt jaII Jjaj Al^ jaII ojA ^5 Cjjajj ;(A-ij)iiJ( j) jaJ) ^ubA AIa ja) A^ljJt Aja jaJ) -lj 
4(j^^l jj^-oj dJ ja jaJ) jaISI Jalj ^jj JSjjj j ALj-ujj ja ^J) CjlHiil j) ^jjjuuj jHVt ^ Ajj^aSI ljUjj jjj2) j (jjA-il! j 
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Cjjaj ^il| ^jlaJl ftu&VI jt jaIuuV S J#^aJt SjjUt >4J Cjjaj AI^aJI dift :(>^t Aia> ja) A$1\j1\ 4±±jA\ 

,L$j (j^aLaJ) JLuJ) SjiLJI iiLj jaUI J^l ja fSkLj .u^Jl *i J- 4 ^ J AilSiAlt jaUI ^ 

j$Jsu ULj cjj-iiaJl jja^ SiPli £a j$Jaj ^iit jjlaJtj t AjHi]| JljjSfl <> >&! j! SjaIj Ja^j ^ill jJ^aJI <> ofl^t Oj^J 
^IpI jajj Jil\j LkJ) 3 jnV>ti A3j>a]| JS\ SjibJl Jlu4 jx^Lj JtjjSfl JjS O^iaJt JJ 2 ^ Ajjkll AaaUJI ^> AuajjJI 

.£A21ill JLujI jajj ^211 (J li^l\ Am Wit Aij>Jt j <£jtllttt 

;LaA ollill^ ^jjjjj^a jj^ll ^Wi 
CjUjI Aj*U US <AjjUI jkui JjS jffial Cjlilill AIaU ^liuJt AaL^I Aij^uJI ><uj AaS j - m(J l\ CjUjVI (t) 

jkui JjS Cjllli]) gi jj ^luu jjSJb jjajj V LgJi VI ^^liuJt ^miaJt AJbJI aift :^Ji\ CjLuVI (uj) 

£ jiJt jjls LjLjj lip JtaJl jft LaS tbkll A-mlaJt Aijj-uJl ^ AajaII JjjS j^Jaj ^i!) £>£J j AjjaJI 

: Seed Deormancy Sjllt 

tSjjUi! jkitlt jt AjjI jau^Jt jlalULj j2 ^SM AjjUJI £l j&1 Aa^W oift aJ ±\ jju AjjUUI £l jftl 

true Jfii^ 1 Oj^* O^j Quiescence <^ u ti*j cjLJ^J Ajjj^l!) uijjlaJt jStjj ^ gjiut SjLJt oj^- 
j\ i&lil j l± jjlaJt jStjj ^ A-i^Jl jj^t S jjS ^ ajL Aijjau ^^aj j dormancy 

;LaA (jjS^oJl ^ J a ^-^i4 Sj^JIj A-^Li A-Jib Ja) ^Jj jj^uJl (jA ^ jill tiA ^ jj 

Primary dormancy i^jSfl o^^t - i 
Secondary dormancy :c5^t oj^t 

(JA Jj£( j) J JJjUU AajHj (Jj£uJ! lift CjA^JJ a ^VI Cjblll (jC- l^l^J l^AAA JAJ SjJulI Cji^J jj£uJ| (JA ^ jilt lift J 

.AajjJI JaIjxJI 

Promary dormancy ^jSft oj^t 

^j£aj JaI jxSI dift j (Aa& jJ-uiill j A jtjjhti JaI jxil <ja JJxJ AajHj jSf I (jj^uJl Cji^jj jjj^ jjiuJl ^1 jj! jjSj jft j 

:l5 L IajS L^LaaI 

^ ^ jj^ig SjLJi Li!^ f jL AJbJi dift Seed coat dormancy: SjiJl Ailtl ^l ^ijii o^^t -1 

:^l ^3 jSj 

Physical dormancy o^^t 

jj SjAtSaJl dift j (^flaJl (jj^-uu ^Sj J^j^V Uft (jj^-uJl j LaSI AjJliL ^aaajV ^5^lj laL^SI SjjjJI Li^lP J j ^ Jjajjj 
.AA^lkJl ljULuII ^> jjjSj 1ft jj> j AajUjjUI j AaL^I AliUJl j AaJ jSJI AiiLadl Jja AajLuJI Cj^UUJI <> jjj£ jjL ^ 

Mechanical dormancy :^ji%a]| ^jiuJi -lj 

.SjLII CjLu) jijj JaLxJI lift jj^j q\ dLiV j .CjLuVI AaIaP JiLk (^iaJl ilAJ Jaaj ^l AjIuo!) Ail^Sfl Jj^j ^ JIajj 
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&\ ia^jl Silj ,(£Jt aa( JuA&* i£ ja) Ajj^aJt St jill A£t jill j JjaJt Jl* AjjUUI £t j&t (> jjj£ ^ AJtaJt diA jajjj 

ALAa!) it Ja!| O^lkl!) J- 4 J^Ji LjAJ f La!| (J^l <rfVlrt) JiXA £ JSkl\ jj±u hj^ <vlt jJJ*Vt) UlL^Sl ufcUJl 

B djJjil 4^ mil d J jj> jaSI j CjLu^U 



Chemical dormancy :(^U£U AJa^i jIjaSI) ^LajIII ojSuaII - 

.djLJl AjUpt j S jaIII AauuI ^ j\^jj CjLuV) CjI kjj jte ^jllaj AjjIjaj^ it ja ij^j ^31 AJLaJl diA SjlJl (JJ^-uj £a> jjj 
£tlt ja!| JIa £l jjVI jjj* ^ SjAlIaJt d JA I^jjj .SaJuj jjifSt CjLu) L-uj jLaISI d iA JIa jj'^P £)t Ja^ jj ill j 

(jla&j CjLjj^U 4)iiull J|ja!| AJIa) J .ffchl «M J ljjx!\ j ^jjaISI j ^l&Ut j Ajjaj^JI SI jill CjIj jIaaII j cljL^ jilt j (ljLj>£a^J|) 

AjajUt jIjaSI aia> #1 Aja^u .abscisic acid ^u^ j Vi o^aaj Coumarin <^uUj£ttj ^AA^t cjLSja!) 
.Alj.jJtj Atriplex j^SM A^Lult <jImujjL 6* vj^W 6^ 

:gases Impermeability of seed coats to Siiuii jjp 3ilfcSn 

AjJliU A-Luollb AjjbiiVt S jAtla J ja jj jjajj S jiJl AjL&t Vt tS jJLua Cjljjja* d)J> n1 ^ J f LaJI <jl f& 

d jAtla j .CjLuV) AjUil * n^Vt CjUjja ^-aj Lajjj f La!| CjUjja jjj-aj ^auoj cL^J^jV ^ ljLjjj^J) diA 

^ (^jayyiSSfl 3ULL ^luuj ^aJ ^liilt jjij ^) Ja^jl ^ .^ji^t J^t jxJt o^*^ ^ jj SjjLli Ailtt ^ AjJLjj jt 
AajJ (jJ> ' n ^ Ailp^t AjiLij JiJLA Jbjj LaLj c^A20 Sjt AajJ ^ Ig^Unjj f Loll SjLlI <j*atualat 

a ^A4 f LaIS Sj^J) o^L^la) ^iSl Jslu4 jil Sjt 

LiiliJt ^) ^1940BrOWI1 ^fl .O^J^t ^313 j ^y^u^Vt ^Jlii L^ilij Aj^jJ i allkj jjiJt ^isu dUA (2)1 La£ 

4.3) ( ^iayyiSSfl Jit ^ (A^U- /2j^/J^1 5.5) Oj^J^t ^ u ^ t ^ Aj^lils JtAuuJ jUiJt S jiil ^lilill ^^Lui j^ill 

Morphological dormancy :^jljflj^t o^^t -2 

^jL (j-a j c jjJ-Jl j AjaVI jaj JLa1£J ^Jxj lA jj-Ij ( fl^jj ^H) AjjUISI <I£UUJt (j^xj ^ jj£-uJl ^ £ jiS) tiA 1^ jjj 

.CjUjV) J J Ai^VI diA JA4 Jl aSIum! 

:AJUJt CjVIsJI Jj^j ^11 AJUJt diA ^ (jjluJl jj>jj jSj 

:AjjSSn is^sri -i 

(jj^J Ia SjI^ j AjLu&L* jjP AjaI ^ic- ^jjaj jjiJl (j^u dll^i .jLai^I ^Jaj lj£ j A,Lut£la jj^ AjaI ^ SjLp AjjjVI AjaVI 

jj^j magnolia ^ j^IaSi jj^ ^ JL^J) ja ^ jisvi^ Aj^xaS) aauJVI SjjaL^ j s jJLua Ai^Sf) 6^a 
.orchids ^jj^ftj ranunculus £P*^\ enemone Oj^h^* ^J 2 * JW*j jj^j^* 

(jiju p Ij^j (J^ajj .Ai^VI dJ^j Isj^aSI ^j_lluj jjjVI ^ CjLu^U AjuU j) ja Liajj jj AjjSSfl Ai^^t Jj^j] AiLiaVbj 
CjIa jil jji^t o^j*2 j t jSt jt jaAl 5 SjIja Aaj^J jj^t o^jj*2 J1a jaUI ^^Sp £^ 0' (1>^ Cj^LaLjla!) 

(jri a^ j) ^jj-ujljjjil Cj) jjj J1a AjjIajSJ) J)jaS) q^xjj jjjj^I AIaIjla jj c^jUj ^ ^A^uai^lA jj AaIjja) AjUj^a Sj)j^ 

.djLjjaJt 

- jaII) AIaIIa jjP Ai^VI -<-j 

jjp iilij j SjjjI) ^) jd < ins\\ (jj^i JLuuj V u^^l ^U^J J -4 ^! A I <v*i^ <i jjp Ai^i JJ^I ^ jj^j CjVI^I ^ 

A^AjaJt AJubdt CjLjLu (J&u ^ AJbJt diA ja jjj .CjLuVt <JjS jiJt t^A JLuJ ^jjiaJt jaL jj V ^J (> J jL4j]t £*aj 

^tjjSft (> jjp <ilUAj .rhodidendron ^tjSft J1a Ericaceae u^j jj^ 1 Umbelliferae 

^Jfc LA j jjj ^ jjaj ^1 .3 jAliall diA Jja LA jjjjj J^ jj Ajj) jIujVI ^jlallAit ^ jajj j I^Ia Allall dJjJt j Au^lL j AjjLu]) 
Cjj^j ^jjk AjtijjA SjIja ljLajJ^ jjjj]) (jiajjxjj dii j SJjaj j ^jjjjjJ) jaj JLaj£) ^ Sj^LuuaS) (jIajj c ja!3) AIajIa jjP AjJki 
^ja lj) jiui SiP ^Jj J-uaj iS ALjL SjjS ^Jj ^Uaj JjJklSl A hW\ a\\ ^\ jjVI (j^aau jjjj (ji l^J JIjaS) Jjjuuj ^ixi .(jjLuVI 
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40 -38 C^ 22 ^ J* ^AJ^ JJ^t U^J*^ d]j j LIS Aj^j SXait oifc jLuaSit (jIaj j cljUjVI l$J 

^j^a^j jjlJ) AlaU*a .A-ai!la CjUaj L^tjjj Ai^SM J^aL dJ3 j A^Luu 24 £jLuVt q\ qIaj jt 

C^UIjla ^Jj ^Lbu Sjiit Ailpt £t jjt t Jjf^lt jjls CjLuI £ ^uuj Alata-ait diA j OjAait f 000 4Au*^ 

.dLLjjLaJl (JAaa JxIxj j (jLu-ii A-^li 



Physiological dormancy :<y?^j^t oj^l -3 

j^jj ^ISI A jj nit 11 CjbLilt jji-J (j-^ J^£3 .l^uiij SjiJl A^mib ^Luflli Au&lJ J-at j£> 5j& Aj2 ^Vn <jj£-uJl J- 4 £ J-^ j 
JjtJj j JIj J^Lk LajjJj ^ilkj ^ H) j jj^i) J-aa Casual j ^ISl ^ jl jj-uiAII jj£-uJb U jjL jj-ojj AJIjlaI) JjLliaJL 

■jf^t 6 -1 <> JJ^t aifc Jl* ^ (jjixJ) Sjia Haj jSj .OlU UjJ^J IfLjAJJ jjlJt 
Ajjila^S) Ja) jxit dllj (j^ ( flViVi A-^Ia A-inj J^l j£> 5j& ^Jj Cjjjj ^U^j l^Jli La* jJ jj-uj^ Aj£Luu Lall& j 

£#a> ^ (^30) Ajtij j-aJ) Sjt jaJt CjUjJ ^ Jala Cujj £l 1 <j ft *J A^jUaJ) ^ouj j^SM jjli .SjlJ) £j1uj f ^ AJU CjLl£U 
^JaluMJ f >^aJt ^Uai AjjUIJI £t jH\ o^ju jjL £)t ^ .^25 Cjta* lip I^jUjI iajL o*aUt jjL £)t 

.CjUjVI ^ fulfil CjI jjS ^1 ^Ubu ^jiSft j^Vt c>mu jjL ULj to ^Jt J1a CjUjVI 

.A-J^lill jai1\ CjUxulIa j lj! !in a j£ ^jjj ^jjIjUJ) ^ JLau ^lin ^j^xJ) Aa j j dji^ll ^^ji jj< i\k\\ ^jjLuJ) (jb .iVitjj 
j) j-oil di^ ^ j1ul4 jjULj b (j^VI (j^ Ai^jd) ^1a] j) c J-4IU AjxuOAi) J) j^Sl <-jb^ j) Ah noil J) j-aII J j ^1 jj£-uJ| (j jauj 

fi>iA ^ jjikjj AjjUUI cjU j^Jt ^> ^) jj( Aj^j dUA j»l 971 Khan £ j2£t ^ a^^ ^ ^jjiuJ) cj j±aJ i^jftn 
^ AjI jjp ^jf^l 6^ m cAfii\ J*i&Z Jfc <Uj c^j^t >j JjSft ^jiSt / fojiUjati 

Jasuj (jj^ jIluJ) jf2 CjU jfJt ^> dilljlt ^ jilt Ut (j^Jf^ ^hjninli jjjblt (c^^ £ J^t) Ajauldt J) jaJ) Jj^j 

Embryo dormancy :6^t Oj^- -4 

.AJIjlaJ) JLUaII CjIjLu ^1 jjI JjJxSI jjls ^ S jAUaS) oiA j .AjjujIs AJUj C^uj ^) ^jIaj V A**4la CjUj ^ lg nonl 
£>*j]t £y* A nt <i SjSiJ Ajjlajj A u Sjtjav ^J^l JJ^t O^J*^ 0' A-l^Vt jjjsuj ^J^^t L>^ ^ ^J^J 

I^j f ISjVI cA^j CjLakLn^VI dJA j£ jjSfl liua j<nVi j( JjLj A^uaj S jliS SliaJt Ajj£j]| J j Abulia AjjLjj A-Jaiila 

jt JajJI <> cjiLla aJjUU cjiSJa ^ jjLlt jaijj AjSj Cold stratification ^j^t a^ jUbj u jjjla 

i Sti^l AaiaJ S jjil (^7-2) A <>>4^ La Sj) A^bjJ A^^tji) ^ UJ^ ^ c^JjJllua jt jl j-ua dtlLalt ui^aJl SjLuu 

.^Jailt JxjUCjI jJu Ifl^U (AjjUII) ^1 j$J\ LJi%*L 

.CjUjV) ^ 4-1 ^> ^jtj2 SAaJ AJlP SJ jjj ^Uaj (> £ji]t)iA IfJ Jil\ AjjLlUI jjlsj 

CjUjJ j^Jaj Jj AjjujL AJUj Cjjuj V dJlP tAj&a CjUjj lg n^n j jjlJ) dlft Ai^j J^aS AJld dlj ^ 5 j!^ 
AJLj^uui] AjUaluil j) j-aj <LiauV ta£ u^ja^ n j jj-ua2 jjla> ^ jjiv j-a l^J LjlHiil JIaH b( jjLuJ( ^JoS A h\"\\ a 
.Ai£LuJ) jjiJl diA Ajjj2* La ^ ^laUI AJa^uull j^Uxai) diA ^hVu nj ^jLajj .UlxJt AjnWlt 

.1^1 ftljtj f tall Sj±Jl (j^L^laj -1 
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.5^14^1 -3 
^ISMc^jM -4 

£ jaUl Jl*) hLal\ 4lli>H\ jjJjil &\ jJ 6n Ult o-flLualdl <ja JJJJ^ JjV tg^aHl jxjU CjIjJu di jiaJ j 
,4jjfoalt CjIjJliSI Cj j-iaJ 4-aj^Ut SjjAII Sjbj ^£JJJ Iaa jj.Lui ^^Sajj f La!) ^aloj (^Jt ...(JaaAaJI j 

lift jij jj Lajj jt LjjAj Jlaj SjiJb ^^t^t ^J^a jit jjfw «W £)\ AaJ tl uaikl^t Sjt jaJt 4-a>j^ Sjiilt <jla jju J^li j 

<j^£j (j\ AJsl^a ua^uj .A^j-uij f LaII ^aLuald) (JJJ^I ti^u CjbuVt Ja j <jjLuJ| AjL^jj ^j£J j cbaujjj ^ jl^ alt 
^ jjj <jl AjI^ c-j jS ciliaJti ,4-Lluj jtj) Cj jAa* ^jj ^ jjj jjbJt ja£]| 4 jUp J^H jj-^ii i5jf 1 ^ flti 

4JI ^ S j!^ <g-u2al!t Jju U CjI jJu <JtiL) ^jjj jjUll jaSII 4aLp JiU jjLII uilia> .(jjjaJLs jt j^Vt 

,(j*j Iaj£ dj£j ^jLlujJ ^jjuII <jjaudJb ^.^jij La ^Jl jjj 

ui^j) £)t J^J J^J .JJ^ J -4 * ^ g-uaUt J*J La CjI jjxj djjAa* Jjxa jjjj ^Ut JaI jaJt ^Al Sjt jaJt j-u*jj 
JSVI Sjt jaJt ljL^jJ Cjj^J j .^A57 -2 £ J^JJJ Aili^AJt CjI jJJult j £)j£*ui]t j^S 0^ J Sjt ja* ljLvjJ 

Cj jja j CjLuVI Jxii AjlAjja!) Sjt jaJt CjUjj 45 jjj j .g-uaUt J*j U CjI jJu Jjjla ^ LuaAj ^AaJI lift ^ ^^t jt 

j«j cjtjJu ^t Ajj>]t cjULadt ^ oJtj 2 f*17 Sjtja. Aaj^J ^lisil jjL o^J* 2 0* -tfjS^i 

Compensation u^j*^t Sjtjau SjtjaJt <> Aaj^JI dift ^y^j .c^j^^t 6^ aJ^i^aJ) dljj g^aUt 
s jt jaJt ljL^jj i jjiJt if] j^ ^t s jt jaJt ljL^jj LiiUkb < WW* £jL&1 £\J&1\ jjL ^jUiuitj .temperature 

j£ CjLuVI JiJLA Jtj Ajtij jaW Sjt jaJt CjUjJ LaLj tAjtij ja OjLS CjLuVI A-luoj O^S j ttlJaj jjlJt CjLut £t£ A^aiLL^I 
.Sjt jaJ) 4ajJ Cjxiijt LaSS JtJjj CjUVI i£ U^^Vt lift j tC^aiaJt CjUjVI A-m^ 

AJlau g-uallt Jxj U CjI jJu Cj jJa ^t ^Jjj (iUj (jt 3j ijUlt j-aISI Aj^P fUjj jji^t Jja* SliaJ) Ajj^I j^t <ja JjV j 
Vt i j4-it 3-1 Cja S jlilt dift Haj jSj .^jUt Ajubit (Jllua^t jt ^t jj^t Li^HkLs go^Ut i*J S jjfl Jjia lUILjj .AjJUjJa 

,^>Vt AjjI^JI ^IjSSfl c>a*j ^ jfil 6 jt 5 J\ ^ & IfSi 

Epicotyl dormancy ^miaJt Aij>Jt oj^- -5 

.Ukit 

Aijj-uJt j jjiaJl jaj JaJuj AIaIjlaS) dift j c j^-uit 3-1 U-^ < S jjiS ^itJ Ja^uu jJ lfJajj£L dlj j L^jUj) hjnin ^jIaj jjL -t 
(j\ Ukit AoluaJt Aijj-uil] ^j£aj Luaj) j^uit 3-1 OH ^ J^jIj SAaS Sj jj^IS o^a j*lU jjiJl ^UaJ <iIJj ixjj t^liiilt 4 jnWti 

^Lj9L^ila ^O^a^ jam 

SjjiS jji^t (jlajjsj dij c-j^ju 4(j^laJl ^ ^ualSt Jxj CjIjJu JjUlt ja£1S JJ^I ^HaJ 4^ jAa>Alt dlft ^fij -lj 

^1 jjSH dift J1a jj^j ^jl laJ 4jujJait ^ j .^j^aaUt jaIII JautL ^a^ Sj jjj S jlal AjjLj S ja <j*a jxj jaIIL jjlaJ] ^Lau*!] 

.L^jUj) Ja2% (J la. cfcjl^lS Jaj (^axjuja ^Uau 

Double dormancy 6^ c«^^ ^j?>j -6 

Siii* jJLSt 4jlL^I 4iI^Vb SjiJt jjajj CjVlaJt ^ S&a£ tjji^ujit ^t j £ jj (jA jj^I Sj^Jb la* jj CjVlaJt ^ 

4idtt AIaIjla (^SajS .OjluJt jj ju& £ja jjV CjLjjVI JJ^t g^?'*^ J tA-uiJ ^JJaJt Ojluu 4iUiVb lift tfUU 
(jjLuj j-uj£ l^JLuu qa ( Jjl\ j&j ljIjJu Cjjaj ^(jjIaJt ^Jj 4j^la\ qa jjjaSLj f LaI] ^-auu ^a!) Cj^IaUlaS) (j^axju SjjJI 
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<-fc& Jlaal AiAllt f La^t AJiU Jxuuj j^t AxJaJ ^flU jaS ft j^t jjiJt oiA (jjluu j^Klll Aijjia JJaal j .(^SaJI 

Jjajj U jjL jiaZ SjjUJt jlatLt!! ^uj JH\j hj&jail\j AjjauiJt £tj&t jjJu ^ i^jj £j*^t <> ^ J 
jia j^t jkuj jjiJt Ja jIuj lip AJt ^J^t ti* j-u^ Ji UU f jjJ ^aiult J*i jjlW AjuJaJt ^ j .^jluall AJa£Vt 
J jjiJl <ji jxL cA.JaC'V) dJA ^ AjjLj jl Aj jJ (SjlJl Aid^j (j& ^uiUit) ^tjjhti jjlutll j-uu£ 

Secondary dormancy ^ji^ll oj^t : ^ 

I^jla^ AJUJt diA ^ jjiJ) <jl AJa^^U l-i^j j CjUII) qa 1$xa» j IgluaS jjliU jjluJl £>a £ jlll lift 

cjU j-4j^Jb jj^t AAaUlaj CjVlaJ) (j^J* J *J JJf^ 1 g ^jjjuj tilh j ^jjLiSI £)jLuJt jj^t jjj^j 

ijjjjijj jjLJt uLiai ^jiiili o^^t cA^ <^ .gibberellic acid cjbfiU AjaALxJi 

A^jJIaJI £l j&t CjLjLu jjL <^ Laid .AjuJaJt ^ AjjUUI £t j&\ A^NoU UU fjjJ ^jjtSJt &$luJt ujlLj 

a f LaJL lA JA& lip S j-uiLla L-LUJ <j| 

: eed dormancyTreatments to overcome s SjLJt oj^- j*-^ cpj c^^j 2 cr 12 ' 

jiVt (j^axJl j cAJ^lk (ja Lj(JLiJ) j fLJt Jj^J J^uuj S jlJ) fUat jt Ajjiaj ^ji ji-s ^jau Cj^UUlaJI diA (jiasu .jaj]) 
:<l£UbLAi) di^J fjav j-4 LLu2 j LclA j a jJ±A\ J Ahnoti jaSI AJIjV j) A^uoH (^u^it (JJ^-uj j-ujIS ^ jau 

Mechanical searification ch^* J 

Hot water scarification j^t -v 

Acids scaritication :oiUa&b aIaI^I ^ 
Warm moist scariffication :J^^\ - ^ 
High temperature scarification SjIj^W -a 

Harvesting immature fruits <LuL& j£. jLuli -j 
Cold stratification iJjW^t >«^t -j 
Leaching :jjj^t J*-^ -£ 
Combination of treatments <> >si ^l^iu-l Ja 
: Daily alternation of tempeature :^Jiji-> Sjija. ^UjjJ jjjJi -<i 
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Light exposure :f j^U jjjjit c£jj*j -d 
Soaking in potassium nitrate solution ^ j^jjjJI cjIjjj Jjia^ -J 
other chemical stimulants/Hormones and AJa^t ^bjbuSH o-sajj cjbjAj$Ji fijis**} 

iiljLjJ^Sl (jIX4^ JJLJUJ .l^jLuj nil J SjJ-Jb (Jj£-ui J-uj£ LfrAijAJJ 'lb (J^AJ ^jJl Ajjl AJ^M LjLi£jaJ| J UjU JAJ^Jt (J^3U J^ JJ 

(jj£-ui ^J& is j-ub l$jbut iauujj djiJtj jijj-uuill <jj£uJ| j-uj£ ^Jj t$ Jjj djLjjaJt ja a a j .JI^aI) lift ^ LalJaJL uj jj£t 
u( jjAa1\ ^ f 000 -500 L&i ^4J&^\ c£aa Jjl^t £Ajj) AJjj JLu U S JtP j .A-uuAj (jjiaJl 

CjUjV) CjUsjja Lluul AilLj Jyjia £P dlj J jjlJt ljUj) hintn ^ Ajt nhlb jaj]1 lj! ^'a JL*t jA j jlf^t ^^Imj La£ 
^Jj jit (jjLuiJ! j-ui£j JJ^I ^-^! K. 1 '* A^Vi* i\ci\\ ljU£ jaJI jj£t £h L)/ 1 J Ift^ j^uj .SjJjJ) (jj^ ^ij c$^j2 
Vjt O^H^t (> Jj^ j j ' frVil j a o**l\ jjls Jja AjjUUI £tj&t JJ^ <-^' ^ ^ AxijjAjM SjtjaJt CjUjJ 

^ f 1 00 Jjl*-* ^ jjlit U SjIpj tf Ulb Liiaj fj djjjl£jJj$Jt o^aa <> JjIS ^ AIa Sjji-ua Aaa£ 

.JplSj SAaJ OjjIa]) 

^ fj#> CjjjjV Jj1\ dJj A^ali jjlJ) (JJ^ >^ %3-0.5 J^J^ Ljjjjjjj Jjl^ ftJiljij qSaj ^b^Sh o^-aj ^ 2j 

<> jjjju bjJriJ^lt C$ J .J jt*M J**M £#*t*-* c^j £^ Jj^t till! jl <Ajiij jaM S jt jaJI CjUjJ jl ^iUalt 
.f LaSL fjLi^ J-uJu j jjiil) jj A^Luj 24 ^J^V SAaI I4J jI^a ^ Jj^ll J^ai-4ll o-^ t jaII) CjUsjua 

: ors affecting seed germinationEnvironmental fact Sjllt cjUjI jjjj ^211 iduli JaIjxJI 
ft jfii j SjtjaJt j f LaIi jia din A^j^ut A-fiuit (Ji jjiait i^Ia JaI s jStj2 yikL SjiJt cjUj! ^jsi 0' 

Water :*UM :Vjt 

A^tiiJ) ja!\ f ILj ^ CjUIaP j ^JJ^t iflUlllt (jt .^^Vt £ jiaJ A^j^U) A^lujLujV) AjjjjJI JaI j»Jt ^> f Ult jj&u 
V SjIp SjlJti 6^La11 Ut jj^a 4-luiLujI Aiuaj f^Vn SjlJt CjLu) jL^ Jjxa jA La£ j .LjLa Uouj j L^aLajV uaISsjj Aill^AJt 
fUlt o^aLuaiAb ^ jH AiUJl jjLlt A^tjj j^j .(^jUalt ^jjlt o-L-t ^) %60 -40 <> J51 J^t Ut jI^a ^LS tit Cjjjj 
jj^laj JtJjj ^t <^jlLV ^nt j fUlt j^aLuaiAj Jjjla ^ (jiliaJj dlJ uaSju ^UjjVI j ^xuult ^^Sa ja^I ^Jb ^ j^uj 

flail j f LaU SjLi) Ail^j AjJlij IgjA 4-aU JaI S uik jjj f LaSI SjJblt Sjji j .LjfciaJt Jjaj j jjiaJ) 

^j^L^jaJ Jjxa ^ Jjjj Aijjit Sjtj^ Aj^jJ ^UjjI (jt J^jfi (AjjJI j) Jsuj jil Sjtj^ Aj^jJ Luaj) j SjjjIL hj^ oil jouj jib ^UaJ) 
lj) jjjuuu ^jjj£j (jl£> Aj jjIa j ^jiaJt Ja^a jLaj^VI u& S jji-ua]| SjJbit I jjj jjJ^J) u^J^S J SjJjJ) Ljbubj .f LaII SjJLlS) 
^j^ j ^UjjVI S jjS J^jv SjjJ) l^uajAj f LaJI Aja£ j Lj^a]) jxuj jil ^ja f La!) o^Iusja) ^ ^ALuuj ^jit S jJLua AjjJa 
.jjjJt Ljbjj JJxaj Ajlu^ 6^ LT^ >j2 d C£*i ^ 0^ ^ A^AASft (> JJJ*J jJJ^t JJf& 

(FC)Field capacity AJSaJt AjluJi ^ ^ijSft Ajjlajlt c> ^ja ^ cjj2 Ajjbilt £tj&l (> jjj^ jjIj jJai^jj 
tfjiSn AjjUilW jj^ ^! 0^ ^ fi^j (PWP)Permanent wilting point A^ji^i JjjjJI aI&j 

^Jjj cjbj^U AJojja J) ja (jl£> (jjfisu jjJjJ) d JA Jja j .Ajjjib A u^^IaII AjjLjjM ljIjjIlja lip lj\2 jjj j\ ]\\\ j (Ja^J) Jja 

a Ajit£r Ajyiaji Ajjlaj j^l JJ L^Ia ^j^WiU 
(j^LiaJJ ja jjj£ J^ JL ljja cA-LuajV) AjjL jll ^jj^aj 1 jjj£ jjLjj S jJLua]) LjljJbl) jj^Ja Jj^la q\ AJsl^^U jJaj j 
.4^!jJ^ ljI^Luj SJxJ f LaJI ^ U jaxj dlj j jjJji) <^^j Jjg » o^ajj .jjjjib Lj^a]| jouj jil ^ AjjL j]| 

Temperature :Sjtj^Jt 

^ti UjaP j .SjJblt jt AjjaaII jaj S jjjS AajJj aS^jj j LjbuVt A.jUp ^Jojj ^jJI AjjjjJI JaI jxJt ^Al <ja Sj( jaJt jjjxj Lajj 
Sjt j^2l ^^jWj ^W^^' Jj*-a JL A irtti Sjt jaJt lj1j>jJ JjP AjI ljj^ . JJ^t J ^ J jJjb Sjt jaiJ 

^ Jit jj^aU Aajjj LjbuVt JJ*a JL JaJt IJA ^ SjtjaJt AajJ Sjbjj (jil j cJja^I ^jIuua]) J!\ Juaj LJ la. Jjjla]! |JA Jjjj 
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diA J^aj j Sjt j*Jt A^jJ ^IsljIj S J -1^-4 S jjfi ^Jt AujLj J]aj Lajj CjLuVI A-luoj £)t£ dJj £>4 (jjaiaJt j .SjLU 
^t CjUjVI UHfc diJLaj ^t SjtjaJt AajJ jayuuil j .CjUjVI £ J±kJ £auuj ^ ill CjS^JI j£ jjj Ji* j Jl&l ^ jlu^t ^11 A^jJl!) 

.CjLuVI UaIp SjIja AajJ JS1 ^ j i^JLuall Sjt jaJt AajJ -i 
Sjt jaJl £jL>hj .^W^! ^5^1 j ^-^1 j^i uup djiaj ^t Sjt jskl\ Aajj ^a j :^ll*Jt Sjt jaJt Aaj^ 

■f*30 -25 U£ AjjLuJt £t j&t AiStm jjilt jjidl ^HaII 

^>^t Aaj^JI £p SjtjaJt AajJ ^ £ti2jt ^tj .CjUjVI Ui^ Sjtj* AajJ ^t :tfj*alM SjtjaJt AajJ ^ 

£j!LJt JjiJ ^t jt jjiJt >i2 Lajj 

:J\ UjjL cjUV Upui Sjtj^it 

J^aH^I ^ Aj^Ult Ajj-^I A^uatkj -AjjUI]) £t jjVI <j-a j^& JJ^ 0^ ;A Sjt jaJt ljIajJ JaVn jjL -j 

CjUjJ ^1* (AA^a]| AajJ ljjS (jU^V) lA$) £&La Cj'j^ £^tj c£jO^ jUaj J^U CjLuVI <> ^JJjxaII 

B ujjj£ilj (jdtdkJt jj^ JULaJt Jjjluu L^la LjULuil jjj£ JJ^ A^ j<v^ <\\\ diA JaJuu j .(^40 -30) Aljrtolt Sjlj^i) 

La LJlP j .ljjjj 4 JaA^La Sjlj^ AajJ ^J) ^uuil) |JA CjIjLj jj^j ^U^j j ;4 *s\k\ u Sjlj^ CjI^jJ ^jj ^Uaj -uj 
S jt jaJt ljU jJ (J jjla ^ CjLjVI ^ jjLlt SjjS f J£ j .^25 (> Sjt JJ^t >2 ^) ^LjVI J*iL 
jj^t jjjS jjL j-4^a]| o Ja«u j .AjjLlUI ^1 jj^I (> jjj£J jL-tfuaJt Ajj^a jjiJl Jj^jJt AjuLui S jAlla Axil ja]( 

jj nSUit j v jj-^jjii j j^Ji jia ajjUHi 

AojI jlu^Vt Jkitl! ^ >42 dlj A-uaLk AjjL^I ^1 jjVI jjL ^Uaj ;AjtiS j^ Sjt j* CjUjJ ^Ubu jjJb 

jjL ljLu) Ull^ CjA^j (jl (jIaj Sjt ja AajJ jSli cljLuV) ^Jalujj tju <n AjlSj j^ Sj) j^ AajJ ^Jt Ajj) jIujV) C^j j 
^t-aJ^LJt Jla ^ j^Vt Jjo^l^ olt JJ^ <^LuV ^ jl2 Aa jJ jSt jiiu 5 0' 0^ ^ ^IflLolalt j (jiA jjlujVI 

CjUj^j CojjjS U tJt JJafll L5 la3U jLfUt j JjUt Sjt jaJt CjUjJ ljLjj :AJjLlU Sjt ja CjUjJ ^t ^Ubu jjij - J 

Sjt jaJt CjUjJ ^ Cixu J\ ££aS$ k±Lul\ ^t j&t (> JjIS jjLj .CjtjjUt jaj j jjLJt CjLJV Afu^^ Aui^t Sjt jaJt 

.^10 6^ jjl^l L^J o^J* 2 cr^t SjtjaJt J^j^ q£ Jj^t ^^L1a SjIja CjUj^J jjlJt o^J* 2 j*J^ cfe 

Areation ^j^t 

6^ %80 6^ c^Jj^t u * %0.03 jSuiu ULj %20 6#?^Sft JIajj .^jjiultj 

.li^t ^Ij jjiSjj j^jt t3t Ut .AjjUIJI ^tjjSft (> j^S jjL CjLuV fiA c5JJ>^ O j? * Jf^J -c5J^* f tjf^t CjUjS^ 

cjLu! JI& jjjb aJ ij^jjuil] jifc ^jit a^u .jj^' ^Ai '^^t %0.03 if* Oj^j^ 1 

.A^Ip Ai^j jjiiit 

(jjiiaJt JAaj j jaII A^j^U) SAuj£VI CjIjUp ^LajV A-iuiLuut AjUp (jn4nlt j cljUjV) J^li Sj^ SjLj jj±J) ^jASj Jjxa JIJjjj 
.CjUUI jjjS jjL CjLuI kijuj jt Ail^t ^t ^Jjj ^jaJt f tjflt ^ djj£jj 
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J& jj a p LaSL IjjAjLA <UjjJt dllj ljjI£ lit <LuaLk CjLuVI Ajjjj Li jjla ^ LuiLu/l £ujj ljLlSV) Jili (jj ^ j^Ut ^Sfl <j^L j 
£jj CjtJliJt JjLuj jtA^SV jJJjJt AAIpI £li CjVUJI <> jjj* ^ AJt dm. <AJ SjjJt Ai£t AjjUj ^ j£ £j*-u^t <J^ Ji 
jjSjj JL dm> tA^tjjJt J^aC-J f UJt ^ AJLlLt A2uj)j jtjLu ^aUI Ajjj ^ 6fa^Sft c$jJ^ jjIjjj .^jlaJt f tjfJtj 

.jjIlJI A^tjj J-^P Jtj UlS SjLuu ^J 4 ) * "fot 

A-Lui ljluJI ^ A-^Li 6jj£ jj «il JJJJ -(j n 4 nit A jUtS gub Jj-aj jAj (2^ ^) dUWJ^ -Uuj£I ^jIj JIAJ Aj-ua]b Lai 

.jJJjJt ljIjjI Ljjjj Jaju AjI$ j A^ljjil Jj-^ ^^JW 6 J^P ^ cAjj^I 

Light :Mj 

£ jj Jl* ljLjLlU) (ji*j dtigi -f j^all AHLLaI) AjjUI^I £l jjVI jjjj CjL^Ijj^) ( flViVi j -jjjjj*! l^AjjI jjjj <jl f j^all O^aj 

J^U i^-ujjA jjjjJI <>ja jiiij tCjjjj jz* jaLmaj ^b f>i js UjjL ^Ubu (Ficus aurea)Strangling Fig u^ 1 

£j jjj JJJ^ J-aujj AjjLuSI £j jjVI Cja j<v> a jjjj ^JJl f ^ nn IaS .f j-ual! (jijju b) ^jjLuuI Ajuiaj 

CjIjUjII <ji*j ljjaIi <n j B J*^jil Jla c5J^V) AjjbiJl £j jjVI c>a*J jjjj L^buj f J^b Jsjjj Sk j . jjAjJIj j<n^ti j ^yu\ 
jjjJt *jA c>ajjx2 Lbjt ^ jL (j£Jj VjJjJt jjjj Jl* Cjjjj ^Sl Jjjla jU$j ^likj jjjj db$£ (A-fjjJaJt SjSiJt) jlj-Ul JjIaJ 
a( jj^V) ^1 jjVI c>^u jjjj ^.Luj JjjiaSl J^-^I j^jjj LaLj ^U^jIjj) j&Lujj ^j& A nt ^ Sj jjj SjjU 

jA Jil ^j (j j J^l J j-usjUI j^jlb I jJJ-a CjLuVIj I JJJ Sj^1ul4 A jUp AjJ( SjLuiV) (JJ^ Lo£ cjIjjU ji j^jj-oil jLuuil ^jl 
U J-4J ^jjj UgJ) ^1 Jj^i) jjj^ bj^iai I j-4J j^jj (JljjV) A^l < null A^lil) jtj^uiti ,<jj j**]) j Ajk j^jnilb ^gln j ^j^jI) j 
j^LutSj ^UJt ^jjjJI jaIII jjUj fj Aitjj) LSLuujj CjUIJI (jji^aj 454JJJJ ^JJjJt ^ j^tjuJl jjSjj Ijjj AjjI^ ljIjjj 

.lj) jiui dJftj* J) I jA 

Cjb j-4 jgj) (jjj (jjljj]) ^ic- L4j)j Ljblit J-43UJ bjluj jjA jjII ljIjjJ ^4 j-4j]( ljIjjJ 1^j2 JaIjjj CjltVll a <nolt jldwUlV) (jl 
Ai^J^t ^J A^>^ ^A j^jniti AJjvj^ Jj^ajit c^JJJ uJ'j^' ^ J^liit (jt djjA ^jJaiJ) j^i]) Cjbj^jAj AjjAjJI 
dJA ^ jIjjj ABA ^jnnnnSft o^- 4 ^ 0' ^ J c5J-^t J (iJ^J^t J c5J^aiJt J-^t JL l£j£ J S jaaiJt j-4^ ^4 AjjUfUt 
jxJa^Sl (jA j-uaS) S jjS ^ Aj*2t j-4]) diA ^Jl J^aj d j-uaLi Jj^al ^ic- A^ jthoti AJsiLuul^) jLauiVt (jl JJ> j ba£ Aia. j^Sl 
J-uaV) (JJJ ^1 jliil ^jC- j ajISjIIj A*aiitJ) lj! jUp f j-ujj AjmuLLd jj& Ajjj j) A-aj^Ia jji Ajjj ^ A^ljjil ^jj LaS t Ahniu Jj^l 

. Ai^j^t 6jA Jj^ajJt A^j.u4 ^Jt ^jjj jjAlaJtj 

; S j^laJSI CjbblJt ^ jjJI ^jIuj 
IgJLA uJLuaj j2 A-a-jjJ bjj ljVj^laj (j£J ^jjjJ) ^^uaj^t A-SaLuu ftj bSj-4 J-4ISI bb^l cjblSl lj^ jjj CjblSl Sb^ Sjjj J^Li 

j-4J Lil Vnml (J& jj jl jLaiaiVI jj!) jaj cii jj Ljiua jl dormancy UJ^^' f IaIxJI ^iVmij j2 j t tj-uibS 

^jxJ j) uiliaJt ci jjla Jla j-aIU Ajj) j-a jjxj) A jmti Li jjlai! Aajjj Cj^j^I J-4ISI Lid jj (jj^j j^ b jjLuJb cijxj La jA j ^jjlaJt 
(5 jJt j JtjjVt AjaSlutl^t jlaai^U A^aLi Sjt jaJt j f J^2a]t ^ A^uaLk Li jjla jtUaj dua- jJt jaU A-aj^LaJI Li jjlaJt 
CJJJJ ^J^b» jjP jjSI jt ^^jjj JaI^ Aj>jjj ja11\ l-SSjj (jJJ JjS ^bA (j£Jj ^ jtjaJtj ^j^ait CjSbi) Jyjia ^ UJ^' ^ ^aL 

LijjlaJt cjjIs tit AJt ^ ?uk2i jisi jSj Internal limitation J^tj^ ^uit o^Jt jt ^ (Jijsit 

j-uaxib Alkl* Li jjJail ljjL^ Ij) U) t Dormancy UJ^' AJbJ) SjA (Jl^ A^jLi Li jjla jaISI LilL) ^1 AjJjaS) 

. Endogenus Rest Period Ajikt^t A^tjlt SjjS di3 ^bUi 

i Cjb ja j^Jl (jiaxjj f ULuiil JJJJ Sf LuaVt <-j| jjS dlij ^ jjjjj Ifruaau JjxLa Jliajb ljI n^ \\ ^jIuoa ^ic- ^jjaSJI Cjj^j 
Q* LjbjjJtj JluajVtj jJJ^t JJJ*JJ jjkUtj jaII) ^ J^\jjl\ jalaalt AJSja Aijx^ (j^^ 1 tf* (j$ 

jU-iVt A^bl*!! JULiVI 

UJj dllji AjjA j jt AjjJai. AJU ^ SjjbJt f Luill Sjt ja (J jjla Cjaj SLpJt jjS ^ f ILJI jJalutS V Cjbbllt ^Jajua £V t jlaj j 
^ jjJa Ojjjj fliuJt j!iU jjjaI] jjUt flluJt AjIjj ^ OjluJt jjla ^ U JJJJJ IfA^t JJ Jj^J^t Ljbbi]) ^> jjj£ 
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L$jj Ji* £±jZ V iSSLyi jjJjJI JfeS j Uuaj S jiusilS jlkaVt JajLyi CjIjj* j!U CjULuII jaZ AiUJI jLUaj*! ^ j . CjLuII Stp> 
£jlu< ljjjo* £j% £b tJUi ? I4J *>it jIaj l!£ JljuJl j jAil\ j.Mj jlk^Vt JjIaA JjP dUjj SLpJI j flldJ Sjl* jS I4J 
( jj< n JIjj jj3 jll jia^i! f Laj Lg-L uP Hp j jj^JI iillj £ jlxui CjLu^U AjuLa AojIj aft Jt ja J ja j jA jjJjlt ^Uj JIaS jjJjII 
ixj JrtVn°l ^uajSf) ^LaSI ^jIuua ^J) Ja^j A£- juijj CjIjJUI) jji^ jaj] ^iLSJ) jjUb AJjjla Ajj3]( JaU jjiJl £1a]1 
q^I A-aj^U S jjd l^Jj^j j jjJjII j^-^ <ja (jIajJ (jLujjVI j£ jjJj]( CjjS^a j 1 ^iajV) f IaSI ^Ip bbu&t LiliaJ) 

.^jit Sja t^JPljj £jJkJ jt IfAt^ia^t 

Jtui (jp> SjUp ^A ljUjJ]) (jl djj2t Ajjntt 1) CjIjUII) ^p) jJt (jj^uJ SJj^JI A-SjaVI ja <jdJaUaj]t ljUjJ ^p) jj <jj!ui j-uxj 
SjLluJ) <jj< 11 j Ciuul j Aj£Lui ^£>\jA\ <jj£j j (jjjaJl Igj^P J^J U^ba) ^ ^Pljj ^ jlaJ AjasJ A Sjjaja A-Luajl 

AajJ ^ LibJt cajiolt jt f 20 4*J*> ^ S>M C«>^ ^ u J^t U*>2 ^ U£U JIL J^a £lj ^ j^ ^ilt 
uj^t ^ j^b I4J ch^ ^aHaI I SjtjaJt (jt bA jJjjj . (jjixJ) JtjJ ^ 35 

<j) £j^t Ia£ t ljLLI jjaJIj Ljjjj-nJl j JjjIjjI jj^l£ 2 (jnhl hjlt ljUjJ ^p) jjJ) (jjLuu j-uiS CjU^a dJP Cj^ujjJ J^j 
CjIaIjjSI Sjp CjaJ^ j . AjjjISI Q^aL^V) JAaj L^pIjujI Aajjj CjUj^II (jj^-ui jui£ < # n< <n ^jjj^iA ^LjIj AJaLslaSI 

LjllJ JJL^Jlj Jjjtjjl 2 J-UjlSJ) pP\t A JaP (2)' J (JaIsUsu]) LjUjA] ^)jLuJ) Lj) JujI£ JjJ J-LUiij 

CjLajjjV) ^Uj) Lf lp AJ jIujaJI Au-u£ jj]| ljLL^J) ^ AjLui <ja J ^UAi) (J^l A-^Hj ^ill ^jliSl Ljjjj j) jJa ^1 J^JJ 

. U jaj AjI^j jj£-uJI ^ ^Ij^l ^ JJ^i 4 *AW\ 
: (^Ailt J^Ijaj jaj!\ 

AJIa ^ j Slai A-i^ jj j-fotiS( jAlIall CjJ^j ^ti ^ jil ^Jl Ai^ ja (jA Jji^ll ^ CjUII) ^jIL Cln^ J^l ja jjaISIj jaIII ^-uj 

; J^t jaII ^-uj (^ja£J1j ^a1]1 

The steady state condition of growth j*2t -1 

AjjA jit CjI jaII) ^ jji ^ 4 Jt jjVt tJUiS j AjjiaJt AjjJaiJt CjI jaUI t£UJt ^Lu^jI j AJUaluut jUuiVt >4J Jt Jjj If^ 

U jLaj ^-usjj jaj JIaj£) Ifl^j^nj AjjJa^Jl CjIjaIII CjLa^LuJ AiUaluil Cj^^j I g il nt j jIaIUI jj£j j 

Rest induction jM jjL ^ Jji^t ^fc d^t Ai^ ja -2 

(2)-i^t <jjj£j ^jujjj Jji j-fluJ) (jjj^j fiaju Ia£ Lu< hi jaISI ( itkfi ^jjLuJ) Jj^Jl) (ja jlau^V) c_jjjjaj ^Hl) Ai^j^l ^A 
(jj^a jl^-llt ja^L LjUIil jjLjj AIa ja]) djj t Ajil) JUu di^JA ^p) jjJ) jajj j (jjjiUl A^nnl (jjAlSl j LulII) jaajjj 
(jijA j JLaxIujL L^Jlls LilLl (jljfih AjajIuj jaJ) ^aIII ^Jl JIHj j AIulaII (JljjV) (J* ^^UiSl ^ AJLsLj jjxJ) j) ja!) ^jixj 

Perception of <y >^3t <-^t j^t 0' c-^' ^ j j- 4 -^ jt ^5 cfej^' J-^ Jajus j»!Alalt jJaL f (> 
l£ VI . f^tjJl oj^- ^ SjjSb ^ Lf ij^l\ Jji uAA it j^mJi JtjjV! ^ ^ light stimulus 

AaaP jJt uLit jaJt I4J jJalt jjjUII JjSl^t jSj j^all CjSUII dtjJt ^ CjIjU^I dlS V Jt jjVt 0* ^tSl^M 
^jiujau (j^l <n t (jJ^^ Ala^t CjU ja j^Jt ^LjjI JjL ^ilt ^jtjoj^H JjVun^l jA ^ jjS jliiSl JiS j Bud SCaleS 
(J^aa Jja JljjV) J ^PljJ) ^ Aaj jaj^J) LjlkjUAil CjV^la ^ SjLjj]) jja JLuu jj-ualS) jlgJil JljjV) ALSLuijaJI CjIjUII) 
3GA ^t-^A (jja jA AituaL 1 jjte < ■AJ^tlll j) c5j^l Sja U) jIuua L jjA Jxj V) -iJ^ c>a jjLu V jJt JAJ (2)1 J ^JnijnnVl 

True Dormancy =Main =Mid J*i**l\ Ai^>» - 3 

AJIa ^ CjUISI (jj%j AJLIj AJl^ jajU AjuLaSI jaJI ^ju^j j A-jl^j jjxI) A-luujj]| j) A AjjaJt (jjLu^t AJa ja ^A j 

jjlaJ) ^ ^ jJxa u^L^jaVI j JaLuu 
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Post dormancy uj^t ^ ^ - 4 

tiill f j^ IkuOA 1 jjjIj fPl jJb Jsjaj ^t A^Li jaJt JtjjVt Jj&uuj j (jdiSSM Jjjla JUjjj jAiit Cjlkuila jj* jj Jbjj IfJi 
Ijjj jljilt Jjla j SjtjaJt AajJ £li2jt j JJJjJt AjIjj £4 AjjA jJt CjI jajJI j AjjiaJt Ajj^aaJt d\ £j£Ut ^ fS-tjjit 
Ajjja jjC- 4-i^ ji jj-u^ ljIjJu V jt CjjajS ( jjj£li ( j]£> Cja Aj^jaj (jjj ^jj^lSli <il]j j b <jj£uiit jjL <ja £ ji CjUII) <jj% 
jjS JjluJ] AH^aJ) CjLajJjVI ^Uj) ^ J^Lujj ^iit ljU ja jA Jouuj jt ljU ja jA (jj^JJ dif^ U^V) CjUIaxj ^jIxjj Cjbilt ^ic- 
j*L$j j AjitJiit Jl jaJI JSjjj j JtjjVt jU^t Sjp1£ lip JtuaiiVt A*W\<\\ jit A^oiualt JIaj Lf k- (j!>U*J £tjd!t jjiffijti j 
JtjjVt (-ISijj JtjjVt iai^S £ i jjiaJtj £j*Vtj £j^t ij\ Sj^uiJb A^jJl^t f tj^Vt ^t JjtjjVt <> j*flb*it 
jUoiVt 1%^ Aa£ jIaJI j A-uajlUt f liilt S J jjj AjSt jit ( flhlt^t l^lualt j ^tjJl j*alt jbjVt AAA jaJt 

A^uaiiLL&it SjtjaJt <ja l^l^Ln^t jIuuj JSaj j AIa&j j JjjJI A-a jLLa SjJlS j f lluJi A^aI jaJ U jIjjlLuuI ljaj 

.OjluJt <> baujJJ £jiS5 

.A^t jJt Sjia f UjI a iw\ «\\ s jaaUt p t j*t d jiu< 




ai ulS j AjL£a AaIj AJ oiuJ ^ j^t£Jt 0* fHill f UjI AjjjAa AaIj ^ ^lllt S jaailt f ! j£ jjjju V 

a l^j CjUjjjVI AjP jj jJuj j ^uiAjj bilk bb^l j ^^11 ^p) jjJ) jS jld ^p) j-lU Jja^ (iSUA 

df^i^Vl o^a^j (j^JjU^lj ^b^jjjVtj OjAlJt j^jj U£ Cj(jJjjJj^J(jjJU£J( CjLajJjI JjIjj JIJjjj CjVjliJt 
^ Lluujjj AJbki) diA j^-Ssj j ^ 5 (J-* ^i^t ^Jl Sjlj^Jl Cjxijj) )j) A-^Ia j p ULuJl f UjI ^jn4nlt j JjUlti ^jjIaP jaIujj j 

fiajj JUL ^ ^JSft (> Ajj^tiJt f t>Sft ^ djj^ia tjjj AJbJt ujui ^jdt jj>it &\ Chandler u^j^j .^tj^t 

^ ^13) ^ jiJt jJJaJI JUjjI Ji^V ji^.A^t jJt jjlfl ^ If] jiJ <-AfuuJj ^ jfi\ dlj Lf l^ SJ ja jaJI A^ojIuj jjjJI jXAiJt 
CjUbl^) Cji jluit j4 CjjLS (> ^ jJb U JA4 (JSjj uijbui j AJp A-a jxIslaJI ^Sf) A^J^Ut dJ jjjJI CjUIjjaV J*^ 

OJ^- V JJ^ ^ ^IjjJt JjiJ £t jSiJb jJl?Jtj IfAJxki Ji IfA^ljj ^ AaIjJI jjJ flfjV A^JiUt SjjjJI 

AJa^^Li ba£ .1 ljI^J ^p) jj) ^jj£j LaJjP ( flj^lt jil j) U jaj jaIuj j jLaj]) j jjlaJl <jjj^ CjUIII f Ij^I 

^ jl^t A-aL^JI AjjjaJI CjblAsdt (jt VI AaI jit jjJ JiU SJjaja jj> jaUI Cj jja ^ AJljil Ajj^UaJt CjU^UJI &jSj Ujjj Aj( 

.AjaJU ^jSj CjUlit fllJ A^j^Ul 

: oj^t ^t^t 
: ^ jit a&j ^it oj^t 

jjaxiij A-uiii ^ jjit Jib ijiiuft ^j^ji ^2 ^t oj^^t : Endodormancy ^^t^t ^j^^' 

.AjjlwJt AaIjJI jjjj Jjluj bu£ SjAUaJt diA ^t jbiu ^IS jS j ( A-uii 

ja^jjit ^ jjbj jit jJa^ (> Liij Sjbiv Aajjj cjVbkit o^ju ^5 ^j£^Jt ti* LiL : Paradormancy ^j^uit 

<jjVI^ c>4 AJIa A nil 4 ) It ^tj-Jt j-4j ^Jj ^jiit ufljla ^ ^ jj Jj^j j Jjj L^j£ ^ji) j Aja&II SjUuJI jlf^t (jIajS ^^jjlaII 
Lijt fS&*A C)j£** ^t jjJt Jja ( fljnit jaJt Jj^j £)A ^^JjUit ^jjLuJt £j) bx£ ^J^ljAit ^jS-uJt 
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?&JL fPlj^ll jaj &a j-Iaj cjUiiLs AJap^ Ajjjj (-ijjla jj^j! Aj>jjj ^^iult (jji^J) LiL : Ecodormancy cP^ 1 uj^ 1 
£j<La5I f t^t ftiiii jit ji ^ ^jiaSJt j ^usii ^ ^tjJt jaj ^ ^Liifl 1 JL\± ojiu< f ^ 6* 

. Luj U jluu CjSjII dlj <^ jj&uj ^IjJ) £j£il A^jJ!>Ut SjljaJl (> A-aj!1aS| Aja£J| jflt jj ^ jp ^ ^j>jjj ^ cr^-t^t 

: ojiuJI ^VUj AaI jJt jjj ^ j4aU1 
-: JL Uj JjaL A^tjlt jj^ ck J 4 ^ 

.fiiiat j uLjiJt fUji u ujip aijla SjjS ^ aj^Luua]) jUu&i ^\j^J ojj^ -1 

£ jISLj A-uabLll AjjIjjII JaI jxll U jj^Ja ^ ^L^jj AjI^Ij" Aja jl jj-uj3 cjLlujV Aj jja -2 

.Aj jja JbLLd jjjj S$ JaI j*ll diA j jaUI A-aj^Ia]) A jnjti ufl jjiaJl ji jj <ja ^ jib Aj jja -3 

Lillkj Ihiu* S jSil f Hilt f bj| jjUI jail Sjt jaJt jjJ ^ Oil J ^ill JtjjSft A^LuuaII jUojS?I ^Ijj o^J 3 ^ ^J^J -4 
Ajuba jIja J ja j AJb ^Vnj ^ jIIj AJbkl) djA Cj jj^J ijjuaaII Jjjj J (J j^VI J^l jxll O^jJ <-JlL^1I j £ jill uua 

,£jjj1I ^ jaJl fuflJ jj£ A. hun AJIaj ^jjiil SjxIuua ^1 jjII £j£j Ijjj ^1 jjII J jaUI 

j$ 1$jI jlj i AjjjII j jaJt <>l jxS Cjbllb AJaj^Alt AjjjJI J*| jxll jaI A-4j!>L ^ j*1 Aj>jjj Ljjj U bllt ^ £jluJl ljVU Ul 

.AjaaII S jUuJI AJU J U£ Ajlib ljLlJ ^1 £j> jj 

JLUaK ^ Jtjj^t AjflStuUAlt jj^I oisu jUuit jj ^jSj ^JIaS ^J^uJt CjVU ^ AaI jit jjJ ^ jja JitJJJ jSj IjA 
AJL* (jj£j Iajjj 1 .AjS jkSl ^a&I) (jA (jj-uiS jV) J*i jjjIjj I^j j£j jxj ( flj^ll f bjj jj^uj AJIa ^ dJjbl) Aulbuilt 
L^jIaIjjaI ^1 jjI) ^ jIujj U dJlC' j .Aj^I jl) jjJ ^ U J j^ jl Aj^jjj f Hilt Ja f j& j uLjUI J^Li j ( flj^nti jil jj ^ Ltuu 
A-4£Ult AjjjjII Li jjlalt jfl jj j»J3tl Ai£Luj (J ijj Vt U CjSjj f llilt JuaS Ajlfj JjS LfJ^tj jjJ flfjV A^j^Ul S j jjjII £ja 
jjLuJI AJIa L5 ^-jjj j jaj!) LiLul nl ^Iaj (JAS jaJ) SJjjj jjjU ^ A^jb (jj£-uu AJIa ^1) Aj^I jl) jjJ ^ ^1 jjI) J&jjj dljjj 

.^jjjlt J jaJt f L-flJ jj^ jjlt £j£jj j daA 

I ^jUl) JlfaJt ^ J^lij A_iL£ 

AjjjJalt Sjjilt JjL c5^t i^h^ (j£ phytOChrome^JJ^J^lt Aij^a Jjjla ^ c5jl^lt jlfjJt 2-4 AjjjjII J^Ujj 

IjA JjSIaj jlfil) Jjla JLj SjtjaJt AajJ n Cjj> L-Ljilt AjI^jj jaUI ^ja AjlfJ ^ PR ^PFR A-AJjj^a JjjL & 

jliM ^jj£j1 AJQ^aI) ljIajjjV) ^Uj) ^1) ^ Jjjfi A-uali Ljb jajA ^Jjjla ^ jI^la!) dJA JSjj ^j ^ jj£ jjjill AjLu^ jjjaI) 
^jlt o^i! JjjL O^j jlfHt Jjkjj SjtjaJt AajJ jijjj UjjPj jajII ^ja AjIjjj uJ^ 1 JJ^ JluaijVt 

AjLui jaJt (JljjV) ^ bA JjILaaI) j AjLilt QJi&JJ Ajj ja jgj) AJouuaII J) jaI) ^jj£jj Aja jjI) Sf LuaVt S jj£ JjL c^bS ^ ^£j^jj 

; d jt ja1uj( j ^)jLuilt Aj! jj 

&\ Juailt 1 jA Aj! jj ^ baui jt j£ j jiVt jO^ 1 ^ Oj^* J J* J^^* AjjJL^ ^ ^1 jll ^jiuJt JUaII 1 ^ Ua^j 

L4 JA& j ? Aj^jjI) d i& ljj^j JIa flsu LL JJAJJ AjjiuJ) jajII SjjJ <j-*51 80 ^J-^l ^ ^ J-^ll 45^ Ijjj ^jiiljl) ^jjLuil) 

JaI jxlt (j-a jjjS jjaI 4\*sr\ a jj^j j jIaujV) AjIp ^ jxIsaI) J^aV) J cit-LaVI j ^\ jjVI Qua ( SlHj l^J JJ^ ^ujb jli 
IjA (jt CjLuu)jj1( CjjjjI jSj.jp jaII t t jjjS I jjjb jjjj jS ^liil) dl jIaa j Aiitjji jaSluu j Cjbllt jaj AJU ^jt IaS AjjjaJI 
IfAJ^j V gyilt (Jb^aSft 0* 0** gr* Jf 4 ^^ 1 Luajla ^ bVt Jj4 juaA ^ jabj ^1 ^liilt (Jb^at ^ c-ijaj ^IjII £>j$^*1\ 
U t Jj V) 45^-^2 Vj S jaIuua ^^Sjj j Jjlall jll ^jS^t S jSfi 1 j . jj! jjS JjI jj ^ Cj jjaJt ^ t jjj AJli AjjaJt <-i Jj^alt 

11 f Huul) J 5j JjjSl cja A-mubA Aja£ j^jj " CjUaStuUAlt ^ ^^I^IjI) jj£-uJ| <-4fuuA f I^jj) J\ (J*J$ ba Cjj^ j) JaI jP CjjS jj 
J Jsjj jaII f ball j jaJl f ball ^ jJull Jja Ajjbjj£ d\ jjaj ft j^ jjll JilJ CjI jjxj <jj jja ^11 ^ jjj Sj jjjII diA jl <jjj> 



(24) 




jt ( (^jnijnnVl <j^X4^) Jla CjlkAaJ) Ai§ j CjUj] j-iaJL£ jaj]( ljQxuoLj SjLj ji AjiktjJt AjjLuSJ) J) jaJI jjJu j) ^& jj]t 
a d j^jj ^L<vutj Iaa ^-ojjjVI AJaLuJ j) ^jjI] ^Jl^xJ) JjajII j) 1 4^ m Ajluu]) 

; JtjJ^t AlSluUAJt jtaJ&t ja^tjJ ^ AaIjJI jjj Cj jja ljUui! 
AJUJt diA Cj j±aJ ljI jJ^iHl (> jjjISI CjjLpI US AaIjJI & ljUuj) j) ( jjm Ai jjul! AJ jLa*a ^ £A*Ji\ <> jJ^t Cjjj^I 

-: ^ 

Cjj^ CjLlLSI A-% < nit ^ AjjI jjjA jjjSJ) J) jaJI ^£ CjIjJu J ja jj <jj^£Ji ljLluj) f LaIxJ) <j^*j Ljj ; AjjI jjjA jjjSJ( CjI jj*j]| ; V jt 

CjUUI jij] jjL f tlill ^ fSijli jIuj IAS1I Jjau Ijjj Sjt jaJt A^jj <jiliaJI j Liill ^1 jjj ja2\ Sjj* ^ AJI 
£>a jikj V 2^luuj £)t j\*j AJt Cjj> Ajjla^t (j^al jj^VI ^J . J^t AaI j]I jjla f L$Jt Jajuj LludJlj jaj!\ f jj] 

aaaxaj A-LaUii ^a&]) aIaUlaj ^jjLuJi jjL ^ ^ijjii Jj^j ^i* ^jLuJ) ^ ji j^j]i SjjS ^ ft j^i ulaj jS-uJt 

U-u|jJl jLuJ) A-LUiJ jjjj 

(JjjfcAJt .^(jjJI ^ ^tjjhl t O^jSft A-iaS qjjj AaIjJI jjj &J±* (JJJ UJJ^ 1 ^Jd i o*JJ^ t Of^jSft jJjb ; LjjIj 
<_a£ j ^jt 6jj£ jj SjLaj Jaju 4 jj]t jaj Aid A 1a]( lj)jj£ jj]) qj\ uu 1 4Jjj3 ^p) jjlS) j^j ^ jJj^ jjjLj ^-u^uS j^U ^jl 
CjUUjV! ^ Cj j^aaJt Lfjt V! AaI jJt jj^ cLj^ ^ c^x^t (>yiS jVt Aj*L ^\ jjilt Jja ft jVt Cjilikt dJj f tjj j .U>4j 

.... ^l^t 

.A-iaaII SjUuJ) AJU ^ (jjjaj U£ AaI jl\ jjJ Cj jja ^ LjfuJt ^ ^Ijjlt ^ jVt jj£ jj SjLj (jt o^*Jt ^iu : H jt 

a^Uj j a^Oi jjj flit c UjJ)j ^ji^t ^tjj J ( kfijlltj j^Jt ) Total Auxin^t c^ji\ Sjbj o» ^jl 

jjJ f Lut <| jiau V j^tjJt (jl Cjjj ji£ JjluJt ^tjJt Ikk jjJjj Sjjj£ Ajjj jajj d]j ^ ^SxJLsj jj jJt AjL^J ljjS 

^ j .^t 2-L» ujui J\ ifiiAJ V Free or Diffusible Auxin j^t o^jVt (> !j> Sjji^a a^ ^ VI Aa!j2! 

&Bennett ^ jj^S cjSjj ^tjJt a^15 Jji V! j^lt ^ jL&j^U JjliJt jVt Sjbj ^ S jjjS cjVU 
^jij*jj .(^jj^a^JIj jrfj^t c>* AistuJt ^tj^Jt ^ jUffiU JjiiJt (jjxjuSjVt ^j^j 1938 Skoog 

Ljau^ djjfla ^is j itilli jij Wrfj^ o^jVt jjfls tiju ^j ^Auxiri Precursor of^jVt cjUjL l^j ^j^jj 
Lj^u^ ^ij^t >u 6^ 1938 Bonner &Thimann ^jSj u ^ gj^t 6^ jia j .A^tjit jjj fl^b 

JjL j^als jjLjj j (-LjaJt AjLfj j f UuJt AjI jj jjP Sjt jaJt AajJ o^^W >^ 0* ^ J^UaJt Cj j^i ; CjjIj 

Jla hljA jfSt >4j]t CjlkuaA J*i jL2sj J&> Jaxj j! ja]) tillj jUa^Vt ^ AIuoaJI JtjjVt ^ >4jU AIju) j) ^ jLfUt 

jj£jj31 Ja^j &\ ^£tjjj \$*\ < \\ A \us\ CAa ^\ j-ajII lj! hn a ^jj£jj j-4j!I ^-uu J^kL AJ) j) c j^jj^il j ^jj-uj£V) 
^) J-uajJ AJaji&S) j) j^l) jm^Ti f ULuJ) Sj jjj jjjUj ^j jaUI ja AjI^J ^ d]j j ^jjiuJ) CjIj^V ^J^U) J J^J-^I ^ J^utilt 
jjluJt (> ^ jjiJt ^ CjLuU A*i)jJt AjaAlA]! CjU j^ jf]| j! jjj CjS jJ) ^pxij ^ j ^ j] jj-uilt JjijjJt ^> JSVI j^ jSJl 

.^jAjJtj ^J^^ll J-4jJt Lililluitj 

: <4^)jj (J^Ua jjjaj ^ U jjI j ALSLulIa]! Ail jii! Sj jjjJ) CjIaLjaI 
O^xj ^HkjS ^UL ^1 jjSfl 6JA A^tjj oIaj ^j]1 JtjjSft A^LuuaJI jjSU Sj jjjJI ljULjaI jSjj jt Jjj jjaj 
jjUJI jaJt ^> ALjL Sjji] jjaJtj ^jjj^t JjSjJtj ^jiJtj JjjiJtj j J±aZ1\j C US« Jl* JtjjSfl AJaSluoAlt AitjiJt jit 
^j]t j Ljj> j SfU«i 33 j£ L5 ki ojj Ajiil jit jlaliAit ^ 1^1 jj jjau V ^ j jj ^ AaIjJI IfjV f UuJt JuaS f UjI 

1 65 6jt jIa £UjjI JS (J jjXAlti .S j jjj]) CjUbj^t jji jj] Lk£ bliSjl AjlSj ^ A^iMt CjjL£ 1 j! Vt f ^tjJt f H^b Jjajj 
Sjt jaJt AajJ ^ (j^li^Jt Aic- gjjj f jla 1 00 ^lijjt (jl La£ >( jia jxJt jlai ^ U^ 3 J*ri J^' J^ 
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Laa S jjj£ If llui $ J JJJ-H l^t^blaj AiiL <jLa jjJl j <jjj1| j uilxJIS £t jjVI o^ju jj^uj Iajjj IjA .A/ng i j^i djtJiLa 

.AjjI jIujI ljaHI j AjitjJt AJjljuiSI JjLLLaII ^ ^Uaj IglcijJ ^ j^Iuj 

? f UluII Sj jjj ljULIII Jaajj uLS 
ljI jaIII tillj £ji2 V ^2* OjiuJl ^ fH^t Sj jjj <> Alj^kll Aj^iaiJl lj) jaIII ^ ti ji> ljLjUUI £t U jSj £t Jj^ 

^Li j* Jtjjl AjjA £)j& ^211 Aj£ j^all LgilatjLA If^bL Ai£tuJl Up! jj ljULuII ^Aau tillj* j Sj jjJb ^ Jj2a AijA jll 
Aj£j2a1) jLajII j jUjV) J JjtjjVt J^l j3 JJ£ Jl *s\k\\ AHzaa ijijSjj lj! j^j 1 g jte ^Lu La jtawJuVt ialujj ^j t Ajjjj 
ljI jJuil &l l^ljl <v^j ^ j£j ^1 j S j^iui]) f O-^VI ciJ-*^ ^^Sjj V JJJJC' . uLjilt AjI^J S j^-ulS) 

^jc- A-uaiL-^k ^ill j Jajj ja f U ^11 AiitJ f LaII Jjj^jj lIIj j ^uuLuuVt ljLuI) JfbA Jib ?La1) 4jU& I^jLui ^1 Aj^jVt 
CjULoJI fj* iilSjj . Jj*2ll c> ^ nnifcl ^ iatiaJl j IfjU L£UJ! dllsj ^jIaII jiualtAj>jj ^ SAasJ 

f llil! Sj jjj L$j AaIjjI ljLuII 1$jjaj ^211 A^Vt 

? AaI jit jjla (jA jajJ S J Jjjlt AjbkLn^t t$ji jIuuj V Aikla ^5 U CjLu ^jj ^3 ) jU 

(jj£Z J ^uall) ^ j^Uj l^Jli jIaIS) Cj^P )j) ^22k Jj*^ a\\ JkA \ kusi Sj) jaJ) dl^uJ l^ia jju Iaa ^2i2l) ^ ^1 jj) j^Lj * 

^auJ) 4_jj-ua j) Q^A^Jt jt^uiV) c-jluaj j AjjJaiU) CjI j^II) 4-la£ JSj Cjj^ CjUIU ^^jjJj Lilian * 

( A^L-vt fL2a^Vt ^1 A^aSu jU jl ) Aj> jit fU2a^vt ^ ^ Chilling Requirement ^ ^jjj jS * 

(j^allllj Jj^a-aII (JaSaL Laa ^jaaaaaI) ^ Cjiau Ia£ 
^IL ^jlj^ui Jli diJ 0^ ^ ^1211 e Uit ^ A^ljll jjla ^ Jjl^lt ^ jph huh 2*AJ\ jjL 4> gjjiJI ^ jAblt * 

(jiajjju Jaa ^jLuJ) jjla ^>a ( ^jjLuJ) lj) j-ujLS J f£>\ jjJt ^ jji ^1p S^LaaII A-aj^U) CjLjIaAII JLaxIujV Cjtlill) Sjbj 

j^>y GA o^jit jt % 5 - 2 ^yJ ^Jij^i o^j j» O^Vt jt ^jjSjjjlilt jt jjS^U cjiibilt 

.^!.... o^jJ^t ^jJriJ^t JU^t jt OJ^t ^ ^> 1000 - 100 

- A^llualt Cj^IaIxaIL (jjluJl jjuS 

AjaSluulAlt jUui^J ^jluJt (jj^lt ^ ^1*211 AJ jIaa ^ ^jAlt Aj)JLs ^j^Ult ^> jjaSII JaP ^UaaSII Jt >4lt ^)±kluj(-1 

^2aj ^Ua2j) j c-mulLxll jp j^l) ^ AjLgJj ^ Sj^LaaII dl3 j AjjILaI) Sj jjJ) jAjjj V ^yl) j p IUSI Aiatill jLLLaII ^ 
.Sj jjfU ^Ln^Vt A-kuj jIaI) ufllluaVI ^ ^LaJ Cj^IaUlaI) di^ (jA jjaS ljJ) j ^2i2l) S j2£ j JjjjI) ^ jJ) 

lj JJ jl) d i& ("i^lVn nt f HulI) ^ %4 -2 ^ J^J^ jj£ j2j A-ij jxa!) lj JJ jl) <jjjj jA JIa-aI) I JA ^ ^,^1ni) La Jj) 
ljIjjj j) LjjjjjjI) CjL£j-4 ("u.^Vk <i) ^j JLuj jji£i) j JLuujjijj jjl) ljjj Jaa J jjjjjj) il) CjU£ja Jaa CjUSjaJ) Q^axjj AJa j\\ a 
u^^a (jt (JJ> ^ % 0.5 (^)j^ j^J^ f ^Vn i ij ^iltj bjjjl) ^jIj^>» J^t jA LjjjjjjjI) <-a£jaj AHILa CitjjSjjj ^ja^IjjjI) 
iajli^AS I^aI ^^ n) (j£bAj Aj) La£ ^) j2a^lj JaxIuuj (j jj)j S j^IIa!) J)ja1) <ja jjjxj jA j %1 jj£ jjj ^A\~u t\\°\ ^jj^IjjjI) lj) jjj 
djj^V) Sj2il) ^ ^Vu it! .LjVLaJl (jiaxj AjuL ^jIjj ^1p Jj^aJl Jjiua jj^jJJ ^jj^-a ljjj ^a j) U JjIaj (JJjJLa ^ 
^xujI lj2u LjLaJ ^Lj ^ill j "2CN2H " (jJ^jjjJfll j^IIluj SjIa LfA^I <ja Sjjja ljU£ja fliLal) Ajilji) jIjLII AjjIIp 

Aiu^a wjtjj£j2j (^jjjjjjijlt) Thidiazeron SjU L^jI ljj^ LaS .% 4 -2d« c^'^ 2 (ch^jj^) 
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^ j>j j£j f Luill AjI jj Jjs^ t$Ja jIuj jifaj Jj Lite Aialjll JIaUaII ljU^Luua]) Jtjjt JaSluuSV iL^ti^a JljjSfl latl^l 
U5^ (jbj^ 1 U> VJ^t ^ J -&iJ\ ^ jUuiSfb llyflilA JtjjSfl <> flli ^ ^t^Jt f Hilt AJU 

^tjJJt ^ jj^ ^ SjjjP ljjUj Cjjj^I j3j .£jjj!I ^ Ujaj J^jj ^Ulbj fPljjU crLkt^t ^ <> J*Ji J-^Sfl 

Oj^t ^aIaP ^ jjjb AJ <jaJ gyPllua]! ialiuiVt ^ ciujli) jit jt ^ L^tiua JtjjVt lalluub 

jUi jjjLj AJ bjjjit jt (j^taUlt ljU£ ja ji jjijjjVI jt (^jj^ajj^l) <jja> jj jj^lt n< n Jja AjjUajSJI Jt jaII Jbaxluub JaULuuVI 

uLjilt ^ flail <> AlalU) t$J>U jUuiSn ftlaPj (j( AJlaJl CjI^Lul^I j A^jjlaII lj jajII ±*j ; jU^VI o^axj -3 
Ut IjSjla jAxlb ^jjj ^^-uatjSft ^ ^jlt ^Iaj LlU J^aLj ^S^S ^J^Jt ^ ^-A^tJJ Jtjil^j) jajj f Llutltj 
.fLuill j LijiJt J^k jbu&l Sba* ^ ^ ill f UU ^Al J^Jt ^la£SS Jajililb tf jj5 

<ja ^IL f j^ja jjLui jA Sj jjjH ^bl^V) ALiS cjIj^UHI cit-Lal ^ ^pIjjJI Liawia jt (jl - (vffi^ -4 

oJSL ^i ^jjj (Anna) c^t ^ ^ >^ <> lA^ 1 ^U) 0!j ^ij^t f^L^t Jjw 

dliij ^jlall jjjb t$j> jjjj AjS? ^ jJt tiA JL-i JS1\ ^\ jA\ J& jjjj V Up VI S j^Ua AJj ^211 ^1 jJt 

: Bud burst ^b^t 

oiA fjfci (> j >4lU A^J^U) AjjaJt <-i jjlaJt UfJ CjjSjjj U|j ^J^t AJU tJt ^ujll AjI^j ^5 jdiilt ^5 jJt !±u 

.jaUI A-Aj^Ul Jt OjJ& fJS (J±3A JS1\ AjjbulSl Cj^UiJt lj ji^ jplua] SjtjaJt &a <AS A-iaS jj ^ jj&t 
A^LuJb j-4ill CjL^jJ c-jLui^j AJ&jjiaj ^21 1 A^jjLil jVl b*l jaIujI ^Jjiai) j AjLHiLa ^Jjiaj Sjlj^Jl Aja£ < # k 11^*1 j 

^ LJit jjajj >4^t Ujj^ Ijjj ^sii SjtjaJt Aajj jjaj AijjlaJt 6ja ^ tjiiyit jj^j (GDH)Growing Degree Hours 

(jjluJ) f l^t (> S jiiJt A^Luu AilalAJt ^ SjJluJt Sjt jaJt CjUjj ^Jp JjA-aaJt & o4.4 Ajxj^ ^ ^Lilit 

: AjjSft aJjUaI] tSJa GDH j^j j^tj^t ^ ^ 

.( jaH\ f Jb Aajj - A^LuJt SjIja Aajj ) ^ja^ = GDH 

^tjit (jjluJ) f I^jjI la jjIa ] jjSju jjSI jiiUt ^LS IaIS „A^ juu U AikLo ^ AjjILaJI Sjt jaJt AjaS jj Ia1£2 La jaP j 
(jLa d]3 ^Jp LaAJ >aj ^2£U] A^j^Ul SjtjLjt A^iaS j ^IjJI ^jjluJ) ^ jjAjj]) ^ jjAUII jt jjIjjJI Jjaj ^jJI ^ J 
5j jjjIS AjIaIjjaI ^ ja j < bus\\\ ciiHil j SjjLuJI AjjsJ) jjiiU ILJs jiV ^ui ja qa i jjAjjII j ^pIjjJI ^jij f jj A£> ja 

.AjluuUa]! Ajj) jaJt Li jjlaJt j^J^j 

: ^jLuJt f tjJt ^^Sp j^Luuj ^in t$j^Sn Ja! jxJi 

ji j S jjfi ^^Ip jjjj jUj-Ut S jjS Jjla £)t ^ J*^l ^5^^ Oj^^t iSJ^ : * 

.^jjjlt ^ ^J^t >^ ^Uuuj jlpt Jjla Sjbj J\ bx£ jUpt juaL IajjP ^^1^1 IfJ j£-uj )jjj ^\ jj) ^) Cjjj 

^ Ljjj^t Ajj^j ^> dlj Cjjj jSj ^jluJt j^aS j^Laj f UuJt ^5 jUaA^t JjiaA (jt ^ AjjjVaJl ljUjV) Jjj : jUsaVI 
jt jj^t jjJI JilJ J>jj jaUI AjuIa SjLa AjIjV Aajjj Cj±2^j dij £t Jaj^aJ) ^> j ^j^aajjS djlluil ^Uj t^uSjjbJt ^jjaSJI 

.f LaJt LJ JJJ 1^ SjnitjA 

^LaIaJI jbuiSft ^tjj ^ Ajvtjlt jjj" f t$j| ^ LujLuil 5LaIp fluill J^ai fbjj Sjt jaJt Aj>jJ o^tlU jjjju ; Sjt jaJt 
Cjjuia j Ujjxi JjLjlt jaJ] A^ia jxaSI AauuVI ^^Ip jjj^uSU (jj% A <^>4^ uti Sjt jaJ) ljL^jJ jjjb jt jo^ j] J^ j .(JtjjVt 

Sjj2>jAit ^tj^t cjaj Ajj^lS) ^jti jjbit jaJi l^p jjd j^t o^j^ j f ULutlt fbj) SiijA Ajj^a Jib Blueberry 
SjtjaJt Aj>jj ^UjjV o> Chandler jSj jSj Ija .Aisu Sja^t ^tjj ^b alls LaLj ^jlt Jjiji J fa 
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*To S ?7/irn ?/ .Cam 




C liai jbuil o^xj jjaJj M Jii /UtjM AJU f ^ jSt LijiJtj JL^ll >tjt ^ <J 1 1 3 ^ij* j£ 

.AJLliJt SJ jjJI CjULn^b Ai jjjla!) uitiuaVl ^ A-^aLi 



A^j!>UI SjjjJI jjjj ^i>j ^IjJI Sjlj* AajJ ^ jjjj AikLJt ^ ujLuaJlj ^jJtJt jj$Ja ; ^3SS1\ 

jaJt Sjt ja> AajJ ^ AjJaluJl <jaauJ1 JjLUaII ^fl jJt Sjt AajJ ^J* 2 ^JUi .AaI jJI jjJ f t$JV 

jbJ&l £jj S Jtp ia^L <£UH j .ujUJait j ^ jJLJt l^j jjSj jt A\\P\«\\ jlaLl^t ^ Jjli dUA Jajj V ULj 
A-ua jjlaSI j IgJ jjI^a!) < ius\\\ qjJl jtaait CP i&ji^ j-ujI A^jiu l^jl^Lu^l ^ jIuuj U f S j^Sft £)£USn ^ S Jja jaSI 

.S j^IjaI) jjjaaaSI AjluiV 

CjUUSaI JJlS ^tjjJt SjIja 4a jJ jlaik ^ jjI AJ Iaa AjjUUI A^oa&I £tlilt Sjbj ^ £bjlt ^Luuj ; £bjJt 

>jj I4J A-O^l SjjjJI 

Ajj^vt ^5 cjt jJu j Esterases iatuu Sjljj dti j a*^ k±&ii\ ^u^vt Sjlj ?ui«ji ui&st : cjiwii 

jjJt J^kj ljLluuLujI ^ ^ J iUv (jjJ p-LaSI 

Denaturation ohjj^' ^lai ia^Ui Jxi Protectant jjj^t Jj2 0* : ^h^Ji^ 

Water fUli iajj ^ J^j ^Ull j^JI jt^Jt Osmoregulators ^i^t ^^IaS Sjjj Aiu^Vb 
ci^j v ^>Vt (3a o'j JKaSI J^Vt jaj>t iaAlj SjjjJI o> . S^jj^Jt jAAiJ ^jjj^ait jaj binding 

( flj^nti SjIja CjIajJ 

AjLa^J) A-Ji j) Aj^nl ^ 4-lujLujI S jJai ^ j RN A A^uaLk AjniV^l ljUIaC J^lk Ajjjill (J^La^VI -il^jJ | Ajj^ill ^Ia^V) 

JaUoI A^j^Ui cjiAjj:vb A^LkJt Aa^VI cj! jjiilt JS jajj Ajjj^i o^L^vt ^ SjbjJt Weiser &Li CJ^ 1 ^ 

A^uiLLIaS) SjljaJ) CjL^jJ A^ jIIa ^ Aja^I jjjxj ( Jj1\ j AjjIiaJ) CjU j£a!) 

^JsIaS Jaxj j^i ^ JjfU Aa jJjaSI AiJa jJt J^U ^ dJjj JjjlU CjUUI Ja^Is AIaj j Ai!^ CjLLj jjjlU &\ jlu [ CjLLj jjJt 
lj j^lat LaS Jj^t Ja*j ^ ^Luuj ^i]t j L-ili]t ^ Ajuti]) ljLLj jjjJI SjLj JiU ^> ^Sl j£ jAtjj CjUjJjVI 

. JjJ) Ja^j j) A-4 A jUp (jjjj CjLs£ jaII ^-usjV) JjWMt 
Sj) jaJl AajJ ^bti^j) j A-ij jJa]| S jjIII ^ lj) jjilU ljLjLlU) JbSluil ^jjjL ^ Jj^lti AaIaC j| JaJailSl <ja ^Jajj dn^ 

^jjJt Aj^Jt jjiiu ^ mRNA odj^j Gene on and off <-ijj**!! iJ ^\ ^UaiSt 0*>> O^ 1 ^ lPj^ 

^jJailt >4ll( q^SUj A-uflSbj ^Jjj ^ilt j |AA o^^U JI^aSI L$Ja j A^LfS) CjIajJjVI Aaa ^jSj ^JjM 

: " Alk jaJt jt A*i4 " Fruit drop j^t iaStui 

(jj^ St jluiA j^ikLa Sji>lb J^U AajIaSI AillkAll A^oaIVI (> L ^I>u£ jVt JtXaVt JL CjI jjS ^ AjjlJl jUllI jaSluUJ 

. U JAJ jt JAluiV ^J^t (5 jIuuaSI 

ujj jjj CAp. jjiJl Ji£ La1£ S LSLaS Jbu^t JlJjjj I^LSLujj ^1 ^Jjj jaI]( ^ Ai^Vt J*ii : ^dl ^ jUjVl 
A^J!iU( A-iitiilt j^alkJt j ja!I Jj^oail A^ilitSt l^jj^S QiliaJt ^Ulbj SjaaU (J I>u^Vt ^jj^aSI Q^LiLSI AaIp 

. jbu3) Jj-us^a! ljUj j jjtuii (jA AjJ^j La! ^Al J ^-a^JI JjS j) Skxl\ iau U) jbuJt h^ll < tufl ill 
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^ j jLuaiJV) Aiiaia ljjajS ^ia-uu jJl j-uu£j j ( flt<^> < # n< <n j xij ja ^jLjVI ^ jIul* LjliVt <jt Aa>j j£j 

Jj3 L* h5l < <n La) JjVI JaStuull ^ (j^j) £y* tj^i <jj^J^ Sj-^ J^iUfl Sj-ajJI AJ AjuUJt ^jLlIII £ jISl Li^ji^L AJLLa t iVfcj 
. S jj! jj*t j jLull JaIa <jjj j) CjIjjuII J^bk j SjajI) ^JjC' ^jjj La) JL^ijVt AJadaia ciji^j^ j^j^l ^1 oj^i J^iUfl J-*^ 



£ jjjsJI lj) jjj!LuJt j AjjjJ jjiuJl j 4 jiffiill Jl jaJI Jla L£li3( jAa> ljLjj2wa] ^jU ^-ojjj) LLulL JL^ijVt AJilaia <jj£j <jijlLj 

^ jjAJ*t jjiaSl AjI^j JJP j) Jj3 Aikloil tiUj ^ L£UJt jja f J^uuLJl j ^ jj-uJliSl j-uaitJ S jaJfc CjJ^jj AjjjJ Jjluall jjfc 
Jtuaijl ojJ Aju^jI* S jajJ) Jx^j AojIp j]| ^ jaJL A^atiJI L£UJl JL^AjVI Allaia ^ CjjUII jJLiJi I j* JaAj V j JL^ifflU 

L£U (> jt Methylated Pectins <^£^t * Physically <0^f 6 ^ ^ S J^ 

. JadLuull ( J1^ JLuaiuVt S j^Ua ^-&j jaLuujj JtuaiSVt Allaia jj£ S j^jII AauuI L£laUt jWTn j jL^aiuVt 

; JadLuul) gia ^ (j^jSi] jjj 

Pectin o* 5 ^ cjUjjjVI cy^a gi* ^ Sjjj dti xajjj jl^vi cjtida jikjj £#^\ gi^ 
) Proximal end Jh*^ ^ gradient Auxin c^^Vt ^j^Jt SjjjJ Uajtj methyl esterase 

. ljIIluoS jVt jUxlu^L iaStuall gla ^ CjU jk^l dlS Ljjtil jS j ( S jajJL i yxl\ Jluajl 

^ a1a\*jA\ jtjii ^lis s^u Jjt JaSiui jup oj^t ^ f> 20 - 15 j^ji? Naphthalen acetamide cWi^t 
. c^j^tj C^'J " S >^ ^ " jUjLSLui! gU oj^t ^ f> 10 - 8 j^j^ D - 2,4 J**iut|j fr^JI 

Al^bux]) ojLS j % 50-20 V-o-L -JaStuuJt JS ^ eliciousRed d ^LiUt jUj ^fc Aj AlaU^t iki ^ jj^ 6^ ^* 

^ A^jUjI ^jUj ^^Jaxj (^Ij^Jt 0* Oj^t ^ f> 100 - 25 J^J^ ^>j^t ^> 6 

JS1 / ^ 2.5 j^jl? ^^Jt iaSluti j jjA jS2! (> 2-4JL-1 dflfi Aj Jijll ^ ^USlb Ala J^t jt JaSluuJt gla ^5 jj! 9B 



g jo^ (2)! ^ ^L-u]| A— a jliu J_^(J j-Jaxil j— oC' f L^jjI jALJa-4 J-^l jjfe j) Aa j^j nil) jALjx* jJt h^l milt 

L-JaPl (j—A a n K11 JlJ JjtjjSf! AiaSL-uUA jt jt j A^fi jK niSft A— uali jUf A il J\ lj! 

1 g h^l < <n ^ LiJ-^Jl j J Wilt j AJk j^j oJt jj-L 1 flirt J-S Jj— ua j ±ju IjL-aj j) jUt jt j) Ldtjj) Cj-jIS) ft j-ui Ai 

Ah nil J A Jjia ^ J^1_J IflJt ^jl ntt J— A 

L5 _JC' S J-^bla lj) jj— a L5 — j S J j— ila L-a) ^Jt jjVt A — ualik ft—Japyt dJLJt Jaj'i m ^JLj .1 j i\ j aj^ j La> j] jj__ui 

(jjj-a jK niVt LaS ^LxJt jt j-a^j uaj j l-Lj— aJt J— uai J^L^ 2^1 j A xij (JtjjV) laS < nl j) S j— JaiUt A_4jjj 

L-aUj A-jjIp jlawi^t 

O^l ftaJt A ? /n A-^t J\ jt qjS mil S l_fljULj j— ^P—St Jtjj^t AM—**!* 1_aS fll ^— i 
jt jl-A jSft jt A uhll JtjjSft Jj-ajjJ 1 flrtPt jj ( fl ni<;i j_ju l—A >44 cajII ml jx-j f tLJi Sjt j-^Jt j-* Ua^£ 

j f 1 — ai! jj— i jj j S jl *s\f\\ (jLj— ui j Sjl j— aJt Jj— xa ^l_flj jV . jjjj— SI J «Vl J^L_ i Ajj_JaiUl lj) j aIII qjj Sj 

jt <ult (jjj £j jt j_kit jt f tULSt . lJ .^Vl A jIaP j_su LjL-xij u 1c j) djj-ila tih ml jl 4jil j jLJt jVI 

J— la ^1_1aJ| J— jxj j) 1 jtjjti 1 flu J— £ Jajft < n ^— L j 5 jji — uaJ) SjjJ u\\\ ^1_jjI( . S3l. ljVI— aJt tj C5 — 2j 

Ljl—jjIaiSl jj ^1 LoaJt cj)j_ua J-JlL LJaaJl J) aau t tfj\ A yf\\ Sj-jv) j A-Jtij ft dl-Jt < oj j_£ 

.Aj—Ja^t 
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^ suit ij Cj j J ^ £ a J jV AW*i\ ihmII jj ^Lajjj ulaJI jK m6U Cj i\S\ p\ j ui JjtjJ^t Ja jS uJ Aj uuibjLjIj 

- ^ j^U 1 in CjIjj iloti dJ d\ j— ^Vn ^ 1) j <L£jj3l L jft m ^J) A 




p cSJ-bb jLJjil jj-fla IJLjj l^jpj ni A-ijjJt Jj-aj j^4-£iaP 4_jAjLk Sjj-ufl Ji-^t 

Jjj* L&ji 

4JL <?n ^LJSUll 4_j£ jVI -5 J— * jj Jj 4jj S j-Pli Jj— a> j-jtl^t u ilaJt f j-^l ^-i jia £Lia£ J_4£ j— 1^ 

L4jj£ .Ijjjj j£ jljoti j AjjjVI (j- 4 cr^ J jL AjoLuaLxil j 1 AjjLualaJt jj£ j iti*ui 4 alalia jj£ 4jL3j3t 

LSLuuit Aikia ji Separating layer Jt-aiWi 4lJa jiLj Ajjj* j21i cjIL^i ai$j juikV) uL^l 

Abscission zone 

jj_aJ! 4_>(j)j J M j f jlaau J_*x3 ^j_S! J_balt Cjt ojJj! J_jlL JaSl uult 4 \hU jt JI ^AjVI A LL J-Jau 

j jj ^)Jj_it 4_ajjj ^ ntUIl hi uaJl J— «jL djj—j^V) ^JJ ajj j) ALj_uj jil ^jU A j A_jjI^S) 

^iJtgj-J j ^ 4-4* cr-Jfe 4 Sialyl di-A A-Jula jj— ^aj j iaSL-uult 4 \UU\ SjjL-^t j S jj_i£]| I_j 

j ghoti j (j£)J !( UJ— HI ^ \\M dj-Jt <j utSj 1 44 aj^Ljjj < all j ^j_i£Jl jj_^*ib 1 g i^tlaV A jnl^jA S j ua 

A-JSUlt jSft j S j—ijlt 4_LL L-j^Lk Jjj-Ja o-^ JL-uJIj A\ u£U OjjJ! 

J-jlL AJ j$ uu jtjjVt Ja ji— yi Lr J^ tiLJj j^I uuj 1 44 A_s)iV) j J W\\\ CA \\ t& A -\f\\ S A \—&J± 

(J—a A JJjlSl nnjlJt t—j^UJ) 0—4 jjSjL jj A_iula £jj Sj uiUa U J su j (JljjVI ^ uj J j§ 

jVI ^ J—Sii JI uaiSV) ^-ikL) ^ 4 Lull Sjl uaxJl ^ Jj-ji J-JaS J-J1SI 4 4l2w4 usj j 4 lSU3( 

(jjj SjI 4_jjjLj]| J) j 4]) (j 4 L-jj)3 4 Vnolt j 4 ^jiS) J) j— 4SI ij Ail—uaj £—4 p\ (j 4 4_2>JLkSl j < # i uoJl 

j Ijjj_a 4_j j£l4j( l_j^iJt JLjlL J— xL 4_j^ jSft 4_A jil J fiUt ^1— S^j 0— • J J* tf 

LJ Jj) 3kJJ ^1 til g 1JJ JJjJJJ—uJl J J jV>Ut J J-4 4 J 4jP JJ j| J 4 (Jj H1JJ J XJ 4_jjj1S^ 1 J^LL !( d_Sj J & 

^jUjvH h m jig 4_fiUlt 4_j^ jSft Sjl—^aP Jl_uajt P j 4 jnU^t 4—LlaJt d—^Uj sL-dJ . 

A hY\ A fi 4 4 j—gJU) 4 3U»V j J^ uA\ A jIIq a ^^lt S jji ua 4 jjj 1 g ( fl UT1 S j— ujLl4 (JljjSf) ui cj_i& 

JI uojVI L4S J-4bJt Jj-^Jt J u-Jj 
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U4- a jjU«^i m : 

J_i JtjjSf! J—k ^-J Jl uaijVt A_SkLa 1 j^Lk J_jv1j djJL-Aj ^P-Jt 4 nljojSlt CjI j—kk aJjj j 

^Ljill 1^1 mi : 

1 - jj-fia A-^>jjj JljjSfl J-uflu 45-!^ Aa j^j nil t £jL-*y& jj-^ I J-jj If^J^J < * 4-1±ja JtjjSft Jj-i^ JL-*j 
oil—^Sft j A_^jjjJ1 j1>-a!1 j J-Jijjl^t J-Jaj ^1 d-Jj £j>j_j j b-fJjjJ *P j— ui j J— atUl jtjL-uaVt 

A uaLk RAN ^-Jj bj^ <no £jj uA\ ^ j gJl lj! AaxI A aJ^Ul 4 uxw^klaJl CjI—ajjjVI jal nil J— *L 

^ (?r J( Ail u2aVb 3i moll J)jjSH jJ— Aj nifc^t k (j—a A_jjtiill As* j— uJ Jjj— uJt jaofl jpJj— ^ ui t 

Jl olV^ bj <n£ jl bjJ t a A_jj1j" Sjj— 2 jjJlaJI j JjtjjVt <j— a f ti-iJt ^ ht o uaa m !& J— oaj jb-ojlt j jbJfcjVt 
J_a*J1 j Ij-Sjw IfUj^j nt AJL^ja L-fJ^kJ L j-fc JtjjSft dJ3 jij-J L-aa Ujji-J g-^ j L-AjUj £jj-£j J bAf 

J— uaiJl A <Vj.fi m ft tjN nil Cj_Jl£| f I J— uj IgJfl m A^ j— ui ^<jt JjVt A h5l < uJ jl S . AjJ nit 11 Ljl 11 J ill 1 Hill 

jl bj. uaP <jb£ f I j— J g')*!! f IJLjlSI uia m <j— ^ Lftjj.l-J ^ j-j&j lj! a jjjjJI J ujbjj_ll j Jl <njVl J-Jla Sj— axaSI j 

^ 15 b—uajl Sjj Violt f b-ua^Vl ^ It JjtjjVt 0— 4 b^JlSjjt j ^wal ualaVl Alg m j A_julJ Sjj <n C5 -J bjJ % o 

g-^i Jbj-J j lflkll-j ^ oVntfL-L S j-Ll4]) Aa j^j nill A-J^ Jki-J JLj JljjSfl jii-J L-AA L-fjljjl J-Jjj J b-f^l 

f li-iii u-j* qm2LJu1\ j-Lau ^i jj-Ji ^Lj^vt Jb_^ ^ A3ub-uJi j_ai jliii jr^ULL^i ci^- ^ cr-^ 

j— kVl ^-Jl f b-uaC'Vl >1-^1 (j— 4 f li-iSI m l—^J A-k j^j niti A_J^ j-4 jj^l M j A Jjblll f b-ua^Vl O—tiJ 

^jLkJ Si ljL—jj L5 2 A JjAj]) ^1 jj !l L5 j ^ 1 jjUa jl 1 Ajj uiaJl ^1 jj !l A Sljl lj! Jl IaII Jjj < n L5 Sc- j 

J-Jj j 1 — jilib ^1 — ^u^Jl 1 — fctjia^ Sjt — jjj 1 — JjQ&A JljjVl Cjli — ^ (jd — ^ J — ^ J — ^ ZJ*> ^ U^J— *^ 

b^J A_aJl jl\ j A $<i\\\ . j_j A_jjAjil ^1 jj-JI A Sljl jl ljI ujIj^I Cj_Lj1 1 J-i bj ^11 Jj-i Cjbju ^j— 4 ^ 

yji J-*u A^liJl CjbJli SjJL^l jL-ill j! jUb jSfl ui-i A-ul^ j l^jL-^ J-^bj JljjSfl >-4P ijlla) ^1 

iS\ jj j A ua jasJI ^ j (jj Dl j ffc thll (2)— 4 A jJljyuSJl j A jijjhti l^lU *si j jl <\Ml ^ jj £ 

CjbjS uJl . 

2- £ jpj nill A-Ja ^ J^bjk a n ij A-JjjJl Sj—£li gj-i Jb-uaijVt A_LJa J^1j_s Cjj-^j A_jjblSl JljjbbJ S 

jjli uaJl j A j^j^Lsjj jjj) Aj uit^l j A jjlaJl jj aJl ft j J jUl 1 gjp g_ 1L 1 ^ A jJUajSJI CjI jj iul\ 

Sj 'it oil AjjS— uJ) Jl j ail j AjjjJ jJ < nj Ajg \\ j A jiffijti ^1 j oil A_j|jb Ajj^ <no S j ni^ll L_j^UJ A hi < n jil 

1 ^1 jjjJ jJ uJl ^ jj LiSJl fjj— 31 ^ ft git j J Mlb A ikiASl j J—^liiJl cr _i A LkWl CjI ajJjV 4 

jj jjJ Jgjj A \\\ oil (j'n o^ c jjjJ2k jjJ j^jj ^Ljj uiLuJt o^ t jj jj_uj£ jjjjJI t jjj! 4 < n jill c 

^1 jUll JjJ 21 j?i o^ jjjj uS\ i jj— j jjji) . Jl uaijV! A \\h uaj J Will CjI jloP j— 4 fl g^Vl ^ tj 

J jl \i o j jj^j ^jj—JI Jal nil A ajjj j—jj^baJl j gholl ljIj A Sjaa!) jJ 2JI j A ^^4 oil l—j^UJl ^ A j j£ja 

oiub-A ^j— !lj jjji-uiVt RAN ase 

3- L-jlo J— axj J-J c5j—lVl J Will lj! ojjjI dl jl-oiVb j A m<nViolt CjI 4jJjV1 J-JlL j.i 4 nil Ji-JUi SjL-jj 
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(jt j ±J& JtjjSf) 45-J la£L-uull j_uj ^^Jc L3l uull CjIj-jv) ^ JL-P 45—i U jjj— j d jj— ujj Qji 4 Sit ljL-juU 

1 j JtjjVl JaSt-ujj 0— « j-jJ Lk^ull 4 SkloJ jj— £ jilt AjjI-ujII Jl j— a11 o— * CjL-P j*. fLJaPj JL-ka 
j.i 4 nil 4_iLa& sujkSl U jJL— uflw <jj— £j A_4jlj*. A_JQa ^_J( ^LJbu Jl uaiSVI 4 jUfr (jl JL_£jj I <l* 

4- <JJ uj£ jVI (2)— * a ^ lSJ? *W<v\t (j^i Aj di-^J tuJ ^UL-& jj jxj SaSl < inti 4 ^hu ^ \\\\\ ^ Jji_J( 

S jAtlall . A^ j_uj 45— Jfc UjjJl-j ^Jj-J <^ jjaJt JjJ-Jl j2a jj lj < & j\ ^jj-J( J— xls 4 auUlt S 1 < lj^LJj j 

jaSl < nl j ijj jj Iaj Jl ualSV) 4 Lla ^ 1& A_^l Jaj J j £j u£ jVI ^ A yin JaSt < 

UjjM . 

5- j*— fl (jil—iiJI^jj — III (jix^L—aJt j 45J — jj jj-Jl ^j — j^ RNA I J— Si J W <\\\ ^ajj-JSn LL— uulb LJojj ja 

jj-jjjjII ^>Jt iai — JiiH Jj_*a ^i— ajji ^t i±Ji c5j-*rij protease < — ^jAfcWJ 21 ^0 tfj 

Ribonuclease Jt-^Vt ^-J lJ$J 3 lu^ tj 45— SljSll 45— k 

Jljj^l iajS_-uj jjaL^S 

I JljJ^I (j' M JJ-*-*H o-afl f J— Ij 5 * Iflj— J— 15 J A jt nhlt ljLL uj£ jVI lj|jj_£ jj 1 jfi jIjj—J 5 JJ J*J 

jjaI j j( JljjVI iaSl ujj ^—Li <j— Iaj dlj-J Jl ualSVI 4 Slala <jj— £j Uu LjJa jS uj J^ ujj ^1 ULsj j axil (J _J 

JL-Jp Uljiii j j j— lilt ^ &Vt j uj SjL-jj 45-Jt J—IaII dJj Jj> j— j 1 4Jjj CjIij m<; jVb cH jl 1 — ^ L^jaSt * in 

LAb!iU jUaJ J_b^3l ^j-JVl iflt—uult di jj A»ijjSl Sj-^li 

J — <ult Lit — Fruit drop 

S j— ujLx4 J-ixJ) j LjL^ualV) A jIaP uj—kr SjL^ cLJ-^j A^Slil) jK nil 1 jjujL S j. SuIaII jl <ull L jS— uj S jALJa 

jt_4JiS) 2 Ajj uul) J1_aj£1 j g_Jaj f l—jjj jj ? (Jjj— Hll S jAl-Ja ^^—i A xij jaII Aj uull (j\ \t\\ L-J) 

g jillll a jjIj cj! jUIlt a dij . g allt jU it 45-J 1 4S ojj j2_a tg, j^i ^ n ;j _ jj^i ^ uoj 

j tj 4^j1 j1) j S j aill ^jJ ill ^ jj uj jjjV) (jJj Sj j j?n jjaII ^1 frnt J au Cj,1 ^1—1) j—SjlaI) LSl—uuIL 

(2) tilt j j jWll (jjj Sll Ajuj < oil S jj 4 It J^L—i djJ ^1—lt A_jj jj J^L—uujljI j— xj < <n1t j— ^ j-*J ^j 

<nl11 ^ nt j 45—1^ 45— A j jl 4jJl < yj ja J— 4aJl J j^ I a h5l < ujj 

S J—U&1) A Lla 45-i CjJl^j J-J jl S jAilL-j J-klt Jt—yflut A Slala (J -J L-a) S j— ajII ^ Jt-uaiuVt A Slaia CjJL^j 
A jILa ( fl Slkj ^1—1) j S j alii 45 2 1 j) 4J kit 45— i jj — ojIIa < fl »^>1 Ail » n 4J kit lj j— i S j all! S j uult j 

jjSrt JaSi— utiit ^ j kit tj-^H JjS jj_!t s j 4j j ,ntrA s j— ^t a_i a_juuh ^l^hi £j_ ut 

d j— 4jlt J *C ( j_jj 1 at JL-uaiSVI A ^Iim LjJL-^ji jjj— ill 1 at 43-J& (jjJ— J J <nin^ ^— <\aJt J__i 1 a L£l ujj 1 at 

Sjjtj-ltj jt— Ajlt J-aU (J-JJ jt Lj)j_uult J-^Uj 




VI 45— SI 4SJJ-J J— 4aJl 4]— jS 1 a h^l ujjCj ja UjK uil ^ jl-a. Jj-a. 4jijVI ni 45-1^ AjaSl— uil) jLuulb jlj— 

jL_aj1| 45 \& A j£jj11la1| ^ jj y\\ xj lj jJ a. A ajjj A_jjLil| j A jjjjiJl AJ jt allt & <j^a j xjj 
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( i \ CjVI— aJI di-A J_ja (j V\1 (j— Iaj j J—aJ) j| tifcl^j m^U 4jaJl_ua jj__£ d-Jj JL-ju <n1 j IgJa j3_ ui j_ju 

ljjj uuj Jt <u£l J— jS J ^IjLaj]| dljb d j_j J-Ja&t j tifc^J nail t$i^L-ua q_a fb> jJL-j 1— j-LjH j LA 

Ljl_&lajA]| (jla 3U ^hVi ntb VI <^ b ^jl jj V J 4jj < inti j £c_Jaj]| 4_Lu1a £j u£j ^j ^ jK niVl J^j 2 

LSI— ujjJI S jAt-Ja pio— uuoit j ^LJjII J oj gy-i 1 a£ dJ-JUj uallt f LJjI l^Ja jl— uj £_La ^^-Jt J— axJU A—ajLlaJI 

J— jS — Li-JailiPre-harvest drop i gjfo <j Ci s * j j — ^ j^t » * ^5— i o^aiilL. j 3 lin ja 

<a jttti o^ 1 — * <^-Jii2 J j— St ft ^ < <tb ( 10 Oj-^l cr-^ *J-* ) CH ^ «y 0* ^ >— &i 

J-S c«3j-a 5-6 J*** uij 1_a£ 4 ^l—fijll jU— jt— aj]| la jL-yi J-i fL-j| ( jVVI ) UJ&I ^J* Li j Sj-aI j S j-a j 

(jn ^ LjLL Ui£ jV) J) J flti (jla 3U ^hVl nil <J_l4JJ 1^1 J jg mi ^ Si J2kJ jl 0*1 is jl— <U4 J— i£ 

d_jjjjjjjj]| <j^aI — ^ ^ — u^jLill jjj — IS ^ — j^j lj — £ja J— 1a JjjI uJl <jij_iJl 



0-^ jLJb jSfl f>^2 Ot tf^jHi ^-^t ir-* cjL-^Vtj CH^' l^ c*-" J 1 -*^ £^>H 




LA J-4J jt jaj niV f J^LJt 



ljUj uiS jVI (^jj— ul4 (jiaL-i^Jt 45— ^ ^ j— 3u o^t lafll » <nlt S j^LJa <ji LlLLu) S) Cj j ^jti ( j a J jJadt j 

Jt ^ <^jLiJ! l-lJLJI cr J^ ^L-La jj-SI ^iktJJt cljLJt^jj moli J-J L-a] iaSL-uuJt Cj^ V 

^>-S2 A-JLJt di-A cr -i JaSt uall 4 Slala P 1 jtjll ^jl_aJt dt jj uu> ^jl urn] ^tJL-Jt ui£ jVt 

Jl ^aijVt LjUiU 

uS jVt l^rtti pial uiLjjjj L^j JJL-P J_J 1 *J£ Sj—cuit LSl uu Jl oj^I 

O^l LU ^1 jIUj S >— ajU LA jaX 4—Apl\ j— yalklt j Jt j— ill cr -te' Jj uaail 5— uilLJI ^^Jp L^jjJ-J 

j^UaJl dl-fi ljIa jlaLLa CjJ-^j ^1jaj^1\ jljJVI u! 

j— uj£j j ( fit ua < # n mj ^ JlJI j jijj— 4 p jUiVI ^ jj uua jj— % 1—4 SjL^ Ja^l_uuSl CjLi jl ^ S JL^ j JL-fi j 

^ ^ ,jia jj Lj Jl A \W\a aufl m j]| ^ll^Jl— A ^ajj-JI jal ulL Jl uaijV) ^ ikj 

4jjj] jj] uJl jj b> Sj jjxJI CjIjjjS uJ) j Ajjj] jj] uJl j 4 jjjjSj]) j) j oil J_ja 1 j^UJ) jj 2> CjI jjj^a] 

jj_JaJ) 4 jl g i IjP j| J-^S 4 ^IimII A W ^ 2 Lj^liJl jJL-jv j a ^ jj uupLa]! j ^ jj mfl^ti j— u^jxi Sj—aA Cj \ ^jj 

CjjL^JI jj-Ju]| Ij-A Ja— iu Vj Jl— ^Jj— Jl t_AA A_iiLp jil f>JL-J A_ualiJl Lj^jUI Jl >n4iVl 4 \W\<\ ^-J 
I Jtn^i f j— aJl dl-A JJ_ ajj Sjj-J Jl — uaijl £jJ AJl-o^jIa Sj_aj]| J— «J>J Physically <j alkjj 

^_Jjl4]| f lj— - i Methylated Pectins ^ L-^UJI 6-V2j JL-^VI L^^U o-^ Lr -&\ jl 

lj ujjj Jl_ua£j*VI A A *\G> Sj— 4j]( uJUafll uull ^1 ^ Jl uaiJV) Sj^L-Ja ^j-JlL j— a a 



J^ dJj jij Addicott Davies &Morgan ( 1972) ^-a L^ujla o-^LSVl ^L^l SjL-jj Ijj-^j 

jj— HI ia Jk u\ J_jS j-JaiSl jL-aj ( S j— 4j]| ) l—AA djl_4j Ja Jk m J^l a\ <^ nijnnVI qs\ SjjI 1 onj jjx uaJl 

J— ^ (jl^jl nij (JJ^jl nt^l (JJjSj oti (jl ^jjj uu^j— aj]1 Jb2L*uu]| SjAL-Ja ^ S I 

J — 1* o — Pectin methyl esterase "^j Vt ^jJ-^l y— a SjjJ-J >— J^'j Auxin gradient JJe- 

j__id3 4 4__jLfiii Proximal end ( • j <j J -jj) ) y-i » jkJi dJ2 cjjLii jJ j 

cAii — yuSjVl ju«:i — u.b L*i — yfiii. JUu_«i j^j J-aa Naphthalen acetamide ji — 15 - 20 *> 
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J oil MMj 2_A^Jt ^j-a 4 LaU^l jt j-Sj ^ ^LJj S j—aj Jjt LSL-ui j-Jp Oj—iIaII ^-J 2,4 - D Jri * jls 8 - 10 

y-UM f gMj-^M jl— ^ LSL-u£ " S j-/l " ^jj — aSJtj ^1 — tS» j . JbJjjjJI oijJI <jl j-jvj j-ij 

jjg nt Aij hi f b jjjLJj jt ^t h*\ t J— a j ^ ^ ^ Jtj ^jjl < uj Aj uu jbJfcjVt J— ^ Sj— UU J— J I 

^-Jt ja* rn\\\ A_*b jj_£ jl £1\ LS1_ujj Aj_*jjj J— uaj 4 ittt uti L^iU— uat j jaJt_A]| jU—iil (J _J 98 % J 

^ Ljj ^1 j* L-aIaj g_**2 ^^i-a* jU_*ftb jt— ajll 2% ^ frti o*-1j ^^Jp (j frill O-laj J 

m S >4 jt d-jlill l^a ^ Jljjj 4 J-^&l ^ 1 Vi . nVb LSI utiJt ^L-i3jV 2 ' 4 - ^ 

4i unj LSb-^l J_S j_iS ^LiSlI jt— 4j ^^Jp A_j A UUati J— ki ^ jj— aJI jjj j-^ 20-50 % £*-3lS J 
jlju A— IaUlaII 6 * j2j 3 jjAjIt cj^I jJt LSI uuj j a uj! 25- 1 00 0* Oj-^t <j-* 

c5 J— ^Sft £tj— jl — ojJ) j— * Jrf—^ — f-^ (j— 2 (i J-^t ^ JJ > ?j } ^ ^ h»J f— J (l^Jf-^t 

j-Sl t-^i S jj-^I ^L-auSft CjjL-^I B9 ^-su <L_j ^^Jl j_k ^bJSlb A-i* J jftllt jl LSt— uult £_L4 u-* 

I ^ fcw^ijj — Sji ctf — IAS LSI — ujjj jj — fejU 2.5 / j-U 

Thinning 

^jj < in jt jj Laoj A b j bC'U us 4 jtjjhti jl oMl jt jt— . A jVt j\ (jtjjVI L uj SjAl— Sa J^ltl < nt j L^t 

^ Ijjj A_S ^t l_oSi l_Jajt cy—u£ jSft JU£S uib d-Jj j j Sjflti LSl—uuJt djtJ-ASf Jl uaL^Vt 4 LL £2 

j J«iS LSI uult jJl—ua] ^n jVt ^j^t JjJ-ju >Jb j iaSL-uuJt di jj— ^ ^t j— J$\ Lr l t jjj L-uSajl A-J ^t 

Jt_uaijVt jj— ^ . 

A_$£IAJ| jU ^iST A-H>Aj]t A-^p jA\ (J -& A MU^I ^^-^t ^LJ^Vt J jftll CjV jl a^t au j-^ j2 

^>>Jt 4 nnl t dtj-At cj— Sj tr J i— i^jU jU—^Sft Lr Jc< oj^jj-jjJ a ?i 4a AiL-aib Flower Induction 

A\\ u\W\ jK niVt jluu ^ S ^ jA J-Jl j <ull l-jI < ^ <^^lt j oISl Qjy nn . aIj^j ml J—JaL A_jIp j 

d S jji uaJt jl ojJI (jjj Sj j j_S*Jt c-j k- ^ jjaJt a* iflj J_jj» ljLL u£ j^t^ j-jkJt j ^LiSJt cr i L-4 

l-j kit j , CjI \\\ (jj A \t\\ f I— Ij) A \\\\\ (jh o^ (jjJl \k\ Sjj ua ^ 2 jj uu£ jVt ^tlau ml J_Jaij 1 a£ 

j_jSUxJ| S >l Sa J jQj3 ui—jxl! jt fcjVt J_2ij J i ^ jUjjjaJI <jA4l 2m JUaj uit J uaij I 4jjj i lj kit 

Aj nn j j_jSLkit AJl W\ t nb bj^ <no jl <ult j a*j ^ La j A_a^Jj^I ^L-jjV) SjI jj l-u nn 1—4-4 j—^xJ) 

jia j xJt jjj ^ ^Vi t <n J_S jj SjlVt j jjj£1— 2jj-4j) CjI i£ j-a L5 j* 2b 4 W\t\\ (jjt—jaJ) ^ jj_SJ jj <n\\ 

A jig lit t— JJJJJ A 4A)jJ J J J— ikit jl— 4J j) Ljl JJk L jk ni ^_J^ J 43U b_jJV (J It It jU nit (j—* Jjl—utSt 

1^ J J— Sj J J V\f\\ Lr -1& A \\\\fi\\ j\ 4j]( ^ )^ JJ— S ^Jt jl 4jlt J— IP f I U\ J— JJJJJVI LjJ__S J^i ft iVi < .it jt 

4 jtjjhlt L^jlL-ua « j b-fjtjjt j I flrtKVt S Jb-jJ A-jvjUit jt £l\ J—jJSj ^— Sp J— asu ^ j— aUt jK *fj 

A jiljoj^ltj 

Jjj-jjVI l^Sja! oi^St J—jiba^ f t jiu-a-t J,i j-^j ( 1 000 6>tM P J-a ) jj-^Jt jl^t ^-Sp 

^j— 4jJt j—AaJt a — ujIjjJ b-juj I jSji I ^ja ( a Sailt aJj^ — m ^jj— j jj^jj — uut gy—Jtjaj Martin ( 1971) o^b 

ia ji uu Jj^ ull Jl Vijjit j jti4 u\a\\ j ^1 Slit jK nit ^ \c> ^jjI— uJt ^jaSI jjj Sjj A QjjIaJt dJ_A jJaj 

J 4 CjU,4— ^4 (j—k* AW*\ jl_4jit Jljjj nit J— 4 l^S J— ui J b^P JjS J— $J Uj— JP jK ni^b A-jHUit jl 4jJ| 

^L-jJICjI j£ jaII oi_«J Jl 43U , ,it ^1 d> iiUi-J LSI uult A A a^jjj A jSjil^^t ^ jj_aJt J jftM , ,1 

J_jjji£ j jjj j Lj jjjjJIc jjj ijj >tjVt j n^l LIS J_jIj jjjJt i Jjj IjVt J la AjpH <^t 4 jjb,4j£it 

Jt A_LSU*li jb-4jit j jbA jSft ( i aJ jb-juSft jt jbA jSft f-u4 >4 J!U. CjL-jiit ^Jfc >Ji Jj WmIICjU ua 
SjI — jjj jj — 13 tj jjj-Jt SjI — jjj f »aJ t jj_S cjj ja j_a J_JaSt J S nn 4 jVuti jt — 4j13 A jjUajli tj A \t\M 
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jrl \\"\\\ b^b u2 ^IjjVt jfllS hi) ^ *1J <j_JaSJ| ^ 2 J <'iVt JjJJ-Jt J— 4 M nil ml mil ^J *W flit 

^n) SjaII j taJt AJ jg uJ JljjVI , £-2 SjAbJa *L$£lill jU^it (ji-su (j-i Jla jj L-aSL^£ JjI nMl J AaJb <_ij 

cr _i A-JLlS tjl_4j m ^_j fLs* ^-J L-xij I—j^aj L-aUjI jU— iSft ^ Tnn jl—s ^LJSlt j jaJI *Ji j J—iillt Lr J 

j jj-j L-aa ^j^t bA jaj jt jJal S jji-uait jI-aaJ| A-Jtjb S jAbJaJt *1a cr -k> yJillt <x-jjj < lijta j i JLSl\ fb*Jl 

JLj ^LjjVI la-uj jja J_aa cr J^ Jj uaaJl ^tj_i£jit ^j_a^1 jjVI 0— * V - l?J^' LiuaJt A_j1a£ Ji LSoa^U £-a 
^\ ljL^JI JjI— j ^hVi mt J— ua&l J— j L_a1aP A_jj>a £_£3 A g^lil jN ^ jL-aaJI jl jb-AjbU 

Jj — u^jSjjjtjjjJ lj — Sja J — 1* a — jJUajS1\ cjI — j£ja]| JUxj — ujL ( DNOC) Dinitroorthocresol 
f JU jU jSft <JJJjLJb j^l Li-i A-JLap ' A-aj&aII jLa jSfl CjI j jU-^Sft ^^-k ch >^ ua-te c >^ Jt J c 1 -^' 

Ay jj— ^ jL-ajJ) ( fl a 4 J . 

4 ^LiSl jK niV J <ull JLJL ^-J ^UlVi niflll j Ajpb uall ljI j£ jaII J_a£ A_a%jI£ja <n jj <j— £aj j 

" A J «| jadl 4 ajjj 4 ftaUll : 

u t-iiit lj j-j* cjL-jj! ^ 4 j^Liiii ;j nuSn <^j— a j ^ . 

lj- j 1 gnj£j J_a| ja J}La jL»ajJ( ^1 CjI_uJ! f I j-Vl ^L-j j Jt jjSfl 0-a ^(jiJI Jt j-aJ) JLijjt jiija, Ol^j 

Sj— uiLua jL-Aii) Ja < it j— uj 

jjJjiJt CjIjjaLSj jjj^I ^ Ajj^a CjUSj (> jfla U jt jj> L^ilaJ tjlaj ^jjajJjj^I IgUgj U IjjjS CjUUI A^ja 
j^Jaj ^j]| <jjI& j^Jb l^Ja ^jJ jj JJJaIU I^-Hj ^jJ I jjaLSJ) Jib 1^ Uml j^Ijj S J& j£ Sjj-ua jallj ^1 AjjAsJ! AjaS jSI 
dlLj . J>Jt j JtjjbU AjjI^I CjLS jaJt Aj«it j jlffejj AiJb AjjUiJt f Ui^Sft A£ j^ ^ (JjSjU Jja Jldu CjU^I Ai ja 
JluJt Ajjj (jSaj Ia£ 6 <jt jJaJt fUjj jJa Aj^l^i l^jU j jMAn j jij jj IfjU j jjjj ^l^lll Jtjjl AJsl*!>U AiujkSt 
j) AjSjj ^£>\ jj ljjI£ f I j-uj jj]| ^jij f Ijjj (jji^j Jil\ ljI£ j^J) jL^Ja) (J^aj LaS c A aIjjja A_ij jj!^ ljI£ ja d jajj j 
A-uiIua(j jJjkilt ^5 A^aU jJ CjUUI Lijj Aj1j£ & diaJt j CjLlU) A^jIjjj ^jja jl jJ^uiJt . AjjAj]) 

(JjjjSj f U^J*^ ^) A-"^ CP 1 ^li^ Ajj^ (j-ui j Ajjjta*a ^ ^LUt ^Lua jt j Sjtj^Jt AajJ A < uLSjj jl^-iit j J^UL 

. ^Jt ... LiliaJt jt AajIaS] o^J* 2 J 1 JJJ jt 6^ cr^t ^Uaj Cjaj ^Sj tit Ji* jt Sj^ AjjUaI j) ^jjS jt 

: jAiit cjISja 

L£UJ! j Jj^ Sjbj A^jl 1 f UaJVt Cjj^j I^jIIaJ) j U jlJ&i SjLjjj b^UJl SjLjj Aajjj f Ui^Sft J^a j ^ <jj) jjxj]) 
Jja A-AjjjJt Ja) jxJI jjjUj djiau ^111 CjlijaJt ^jjUjjVI AijaJti 4 f UaJVt J JaIII l^J Cj±^j f tj^Vt ^jLuuja jjiJt 
jt ( ^jSft f UjjVI ) Aju*J$\ Ajj^UJt jjjUj f UjjVI j ( ^ f UjjVI ) jjiaJI j J>uJt ^ iaSLuJt f jJaU f IbJVt 
OA4^it jt ^bjjiJ! qm^1\ Aajjj f UjjVI j ( ^LaI! f UjjVI ) AjjiU ^IaII ^jj^aSI Cjti^Jikt jjSUj AjS j* £Li jt Jlaut 
1 gjJA iJLuu j jjjaI) dt^j) ^ jJsolW ^ W n 1 aij^ Aja ja A£ jaJl jjjxj j . ( ^Ijaj£J| p IajjVI ) jt ( ^j-uja^Ij]) f bLUVt ) ^IjajISI 

jLusaII dlauV) ^ j^aadt ^Wn 

; A-ijUjuVI CjIS jaJt 

AjjiaJ) (jljjVI A£ jai t ^jLuulb CjUIajVI ^ja^ ^a j^axSl ^j£> jjja2) JaUJ) ^jLuuj A jjSaxl] ^ Cjj^j ^j]| A£ jsJ) ^ 

jJaxil ^jILa!) ^Ja-uJl jaj <jA ^ujj j AjjbklSVt ljISj^IS AjjaI ^SlA\ ±£> jlAjV! Cj^lsj ^(jjlt ( fljnitj^ ASj*. j jaISI f but 
<jjJ^j£ jj£) ^jlaJt ^IxuJl jajII dJbj Cj jja j( JLaS) A-aS < AjIxjJ ^Ija ^l&j Ig W^j Ua ^ jIxJ) ^JouJ) <ja ^j-uii 

^ jaj]| Cfi&LA ^jLujj (jA ^jjj]| ^jjjj LlujIj jajj IgJ) jaV) jAUa (jl ^Pj bjjjlsk jajjS JLaS) A-a2 bat i jj]| ^jij 
^ JjtjJ^t J^Ti^ f j^t j Sjt jaJt£ Ajjjj Ja) j^ lAjiaJ AjjUjjVI CjLS jaJt o^axj JLaSI jj^a Jja A ftHa aJl Aa^I jJ) f Ija^I 
SjjIja]) Aaoaj^I ^ CjUluu£ jVt J-Jjjls AJajj ja ^jSj SjIp CjlSjaJt dJA j JL$j1\ f HjI ^ L^Lua jt Jj*jj j ^1 jj^I <jiju ^ 
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CjtljaJt dlL S jjIIaJI f Ui^Sft OJ^ SJte J L^^Jtt Cj! jjAjJI j CjI jjiSlt Aajjj gS2 ^ j 

£j£ dlj* j i CjU jSjJt jA j t%J jj tjJAJ-a CjUHS f jjII A£ja> Jla jjLuj jJI jt AijaJt f LuaP) (J -cluuj j±aJl Alij L£U CjIJ 
<> Jt jjSfl LiliiJt ^ jjj ^S3t f^VI Cjti Cjjaj SjIp j i Ai* f iLiJt j JjjjJ) £p AajUJI Jt jjSfl Aij^j jjijll JjIp j 
JjaJt StJla^ ^ £«j j±kt gyjj^li jj£ AijjU ^ jkJt jkuJt ^ jajj Aoj b^UJt ( ^luuj ^ S jjj£ b^U jjaj 

JjjhVft Ajj jibJl b^UJl dli jJa jj f ^llaVt -lai-ua <j*aiaJj <jj% UH^ j AJouuia JjtjjVt t JJJ* f ^llaVt <JJ% Ullai 

(jjj U JtjjVt JjilujJ j t ^jit S >a AijjJl Lonn Lfj^l A^kj jaII L£UJ| jjxj Ujj^ j ( JUjJI Ajx^ CjUj ^ US ) Aijji! 

l^Jaluujt ^UJbj t$£»2al SjI^V ASjSj 20-8 

Aj> jja jt fUJt Jji jj ^luuj ^ Jja^I LLiu (jj)J j) ja Jt jflj jajj IgJ&d Ao£llaVt Ai jaJt j^iti CjUVI (jp Ut 
<ji jjlUI Jla ^bjjfi (j^sul\ j ^jUajS jjj lg-uaju Aj^uaSP lj) jjaj j A^j^jIluJ) AjJuC-SM £>a A jmll LjliLu^l ^J) 

0*6*1) j f!>Ua]! Jll f jJaJI <> JLSjjVI j £bu jVt j Ajjj^JI 4-^1 j 




jjiail AJtj f Lai) 4i ^ ^-iaait OjC AojitL»Vt jaJt ^ S JaI jaJl <*jflLl» ^ (_fl j 

dijSj <jjlS! cilia. He IgJi^jj JljjVI f IajjI ^jfr j CjULIS! jj Jxj djlljjl! jj JljjVl ulyou) ^jfr f^Vl jflaj U£ 

^ j5a jjS±*l\ lai^l JL ^ lj^VI fUi yi b!5laJl Oj^j dtp. jSUl ^U^ll ^fl Jl jjVl yie A£jaJt dl2 j^laj 

jtua>« jA US f IajjVI ^Sj*. dJ3 <jfr ^iLa Jl jjSfl JUcV AjI**- 2 ' ^ <*ali AjIuJ) CiliU*»Jl ^J) f LaJ) £jjaJ Lj!iUJl 
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Jt jj^t LjLuajjt dS3 




t£U ^ f ^tUVI j#u £t <-i jjjlaJI f tiujVt ^OPpj AjjkSI b^iJt <> jj£I AuliuJt U^L5J» £UjjI iti jj^ j tghUnt j 

jl^-Ut f UjI (JJLfcuUI jtuu-a JJJJ ( Jll\ Jjj JjVt < JJnij <^ jJt jA ^jb^Vt 

; jjyuil CjISj* 

CjIjj jil) Jliuut uaj-uuj ^SJt j 4JaJt jja cilia* jt jj^j Aajjj CjUUI <> 4j> jJLJt A^uJ^t ^ Cjj^j Ai jaJt j 
. (j^l j-uJl ^ A^JaUll jj jaJt Jail jail Ajuj^JI jaJ1 j AjjIxJ) jUjII j 

: ^j^t f UjjVI 

f j-uaJi dtaut ^jj-uJl ^Kn SjIp j c^Ll^I j^aadt Ajjtuula jjiJt Sf lua^U <jij*jJl Aajjj jJaJt f IajjVI gJJJ 

djjjkj l&lua jt (jj*2kl\ Jla Cjbblll (ji*J (Jljjl ^jj La I jjj£ j f jJait jl^aJ Ajbuulb 1 nt a buiaj Jjt jjVt <j) ^ c$ J^Vt 
jjjjP (J Jul JtjjSH LitjA ^ j^ S j^iaJt cH-^ AXal£Jt S>1ul!I JtjjSM Jluajt AaIjj V L ^ ujjiJ) j Jj^t IfjWrf AaI jj 
^ LJiUlSf Jajj f jJal] A^uuJb Ajjjl* £u2al j* ^ Jj^Jt j JtjjVt 2^ ^1 CjL£ j*J| dllj < Alua jjJI LjbbL CjbbUt dlj 
f luafcty j Jj^t ^ ^UlLtll f tj^Vt 0^ Sf LaaJI * I ja&l ^ jaIII CjV^jla 

f jaJt <j*a jju Aajjj (jjLuula jjiJt Ajujjj A^jjj j <jJ/ui£ jVb SjJbi) JUj jli jJulI ^jjSl Li^lxJl ^ ujjLaaJl iillj CjjLuiI 

LjjjLLa f j-uall JjlLJl f JaJ) ^ djjSjj JSjS bJ jJa Ajj\u£) ^J) ^^JJ <-JJ> jVt bjluu jjjj ^ ill j f j-uall JjHoil 
^j*t f j^iaU (ji £)a (jj-uu£jV) S jaU jjjb f j^ialS ^)) ^jj jit j dUAj . f j^t j' Jlla-^t f J^Jb 

f jJaU JjIIa jjiJt f JaJt ^ CjLLu£ jVt CjIjjS jj ^UjjV t jlaj j JIHaJ) uajLjJI 



TV 
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^U&ll AJtjt Jb£- JJjj £li CjIjJU Aj^U]) A^Il] AJUJt AlkLx]) J^tj uuU ^jC* tit f ^JalLs jjUj Jil\ 4*W\<\\\ 
f A^U t$JUaJI uiuu > J&lj f >2al] AIM t£»iJI <> ^1 Jjjlaj L£»iJ! <4tt 




gnjKI j f UjjVI b^vSt ^ AJlkL-Vt S jbj ^ Uu* JUi^t uajUJI ^ jSft j2 SjLjJ ^ AJI jjjj U j 

AjSIj^ jj jill CjLujbill AjjjjI La jA j Aj ^jj-uj£Vi <j^jL11 ^Ja^t < AJUaluil (j^aSj Aajjj f UaJVt 

jjSSfl ^ j-uaSSf t CjU Ji jJaJl f USjVI CjIj^I jjjUJI AjjIuoa ^ jaJI uLlaU A^a* jaII Jt jLSM j-iaa O^J £l ia* j 
AJ jlaJt CjU jAj Jfcu V J U jj> (> jj£1 A-^iiiLJt j f iSjjJt A-aa Jt jiaSfb CjLlUI jjlli AJUJt Sjj^aJt ^ U±aJ US tjjjlj 
LuJt AjLjLua IA[£> j ljL^ j^t & jA (j^alaj A uL tiaJt A^nnVt U AjLu^ dU& j j-uaaV^t j ^UijjjJt j ja*$\ uiJaJl (2)) J^V 
(j-a A^L^lat LibL c-j jjjL g iSl <jj^(ijjjj]| CjULu^ c5^j f j^ialb u^Luia^U A L&L <i<v\t AiunW £y ££aa!\ £y*J (j4JjjL£ 




^4 bjjJl A aftU cjLuII (j^ajxH Jjayu2 j-ua]| f lauj^U CjUISI ljja! nj ^^SJ Sf LuaVt SaJu ^ 1-^ <j\ cjjLaJlll cjjjj) AS j 
J jj^ ^ iillj j Sf LuaVt £a A u<il no f UaJV) A_^jJ UJ^ J f J^all jJ-^a A-a^U ^ajjj l^jli jli jASl CjIjJU] Sf LuaVt dJLui 

djjAj £t f UaJVt Aajj JSSS jJuj Ai^UJ) ojA (jU dij ^ f jJaJ) Aj^£ ljj)J (j) AjI jjP 4 Sf UiVt S^lui ^> Jjyi JL>a 
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^ jjH Ala^ AiU ^ JJ^t Cjjjj |j| f UjjVI ^ JJ^t JJiiS j AiUJt jjl^t ^ jj£t AJ j^uij jjiaJt til jIuj S^LLa cA^jj 
Positive <-r*»^ f bouVb 0*J$\ J^J-* ^ JJ^t ^Uj) ^ . A^jSft A^taJt SjS fliJV ^ji^ 

jjlaJt ^ ^ti ^ opism Negative Geotr c^A^t ^j^ 1 f^Vt L5 a^ ^Jj Geotropism 
c^ts tit u Aj^iiUi jji?Jt ^ us Plagiogeotropic J^t ^ j^* f^Vb <-i yuk a^juji ^ Uxabu £jj :>uu 

Diageotropic ^iaSfl fbajVb c^jp \M a^u 




Ut i Jala Ai£j 40 jjjUJI li* ^^ilkjj . ^Ja jl\ J&t\ ^Sjjit Liilili L5 IiuJl ljuL±1\ <^ja j$J| CjI jj SjLj <> gdL 

f LuaP) j JjJb^Alt j-4j A£ Jla ^^ul^U! f bkijVt j^Uj ^Lua^U \$"ut\ A -\f\\ CjUUI^I L^jJjj j-aUt CAS 

jJLjJt laJij \±±i (JliiSVt f itUVI iai^aj (jIjlL ^Vl 0! f U^JVt ujt^aj (JliUVt Aajjj j A^l^^t 

^L^J ^ ^1 ^J^J) JjaJLfl AjjjIISI jlaJl ixj L^JLj*) JLui CjLu j 




: <^U1! f UjjVI 
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. Ail]) Aa j ^^^ic- Jj*-a jjt {a JLuu lj( jj jjj*t JJ^J 




; ^ALoill A-a jlLa 

^un*\ C-u^ lj) j-ui^Jt JjLus CjUII) A-JLc- A j< M < n^ti CjUII) £ jj] Ixjj A j< nl < oail A^jJ ( flViVi J (Jjj^UL ljIjUH) jjLjj 

j>j jU*ul>U SjjUaI) ^LjJI ljU^J* j jUxaV! A-u^!iU AJU ^ j . jA S > jJt ^ gujjlt £j£j J$ jt ^tiiJt AjLiaj JjtjjVt 
^_lu3jj djIaS ( fl^l ^<?Vi j JjLuJt J-Loj qjxa!$j1\ (J^jj& f LaII j) ft jgJt ^jjj-aIS L*A ^j-bjXJ Aajjj (jjfil ola jj£ 1 g <jt 

. (JjxaII (Ja jjlaJI f JaJt ^ Aj^L^ jj£) 

AjJUj j AJ j_luj Jj^lU A-A^jLi j A-Jil J CjU jj) ^jfijjj j ^jiLS) f LuiiJt jj^ A-ajj^ ljl^> ja CjIjuj) ^ia^IS) jjP Jxil) Jj JIajj 

ljjj uj j Ajj-uo^II j) A-iua jaSI AjLusV) j) ^-IaJI JL^V) j) j" jJ) j) ^jjU ljLu]| jaj ^ ixuuj j jjLjj ljIL^ ^jjj^lI 1^ j 
ujJla]) Ji jiiij ^121 Jjllt ui^ S >j£ jU jSft o^ju j Aj^I.m^I ljLJ j o^jy^Jl CjUj ^ LaS CjILjjU Lb£j Ubjt A 
uflj jt AajJ ^lijjL jjlli J^J^t b»t . 4^ J^Ut ^ US Aj^lls ^ jijjfl S ja! j Aajj^ j f (-ijib CjLu]) jauiu jS j i S 
ljLLj jjj gUj AJUJl Sjtjaii CjUUUI A.u^i oijiU AjjIa Aajj 0.2 AjULU AjJS Aajjjj jaJt 
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. AoJa jP A-ajuIa (jji^ gUj CjI jllU jjiaJl <ji jxj * 
jiUlt ^jlSft L£LaUl Cjaol f j^fJl AlkL* £P SJjxj A^bjf* CjljLil JL-jb L£UJ| f j£j AjLua^U CjLlU! jxj ji£ * 

. ^lidlt Jbkit JjL JU&J j jj 
. A^lf^t Cit >ioJl <> JljjV) ^ jjI jlj*b f j£j lj) j^iaJl IfA^t^ UjjiC CjbLuJt q^xj * 

. Ifjlp ^iijj ^jluixit CjtjAaJt lua AjajLa CjIjSja £tjlt jUuit gjjj * 
Jtifrl J^b CjI j*iaJI jL&jV ^ jIIaJI ^yi^t guj| j]| jl jkj t$JbJ Jib CjI jaaI] S JbkJt CjI jJbJl Jui jjjiuaJI jbuiYt jit Jj * 

. StjiJt 4-4 CjIjjjIS j JjliiS) Ljbblil <j*axj * 
jtjjjit di^ Cjli jj ^ AI&IaJI jJjbjJt u^l^j A-uaU jtJt jj CjbUUt ^iaju Jj&j uiJ^Jl Ai£t CjLit jilt £|jjJ ljIxJ J^jjj UjjP * 

dtS LfaoA J j ji (> ^U-Lui Aj AJaua^t AjjjJt j-a J^liSJl j AljaJt j ^Lu^Vt ^ CjbdJt SjjS ^ JjJ Jj-m U j£ 
£ji]LaJt (>aI AH! j£ (>aI ^jJt fjlaxil JjJtiJt ^Uj^i <ji*Jt I4J j^ul] Cjljj&Jt 

4 ljj^) AjwjVI Jiau Ai£ gSL ^Laj£ jjj LbiL ^^flL ^jJtj Ageing Aaj^^I jjk c5J^' g-uajJt jjla 
CjbLtfJtj CjtjjxjJt AIuaL^j 1j\jj CjLu]| ^ jjiu ^^fcfui jjxj ^bj j^aP <jt jjlaj J^Ija ^ Sjjit Ajaja 

A <n<rnVi a LjLojjji lg <vfon A^ ji A jUp (j\ JIa 1 g fu AJk j^jnill j a Ji^lSl j Cj j^SI A^l^iil ^ J jSj j Ajx^j jJLSI 

. jiV <^b^ i flti^l ^Ul] )^ Jjj-uj JiJLAJ <Li2wI j) baujJj Uj AjjIjj Au£jjULia l^-i 

jJLlt CjI J1a ^1 ^llll ^JUa ^ C^uul lj) jJu ^1 jj Aajjj ^b L^Jt dna. (Jut A^b^ ^b V Aa j^jniti ^( o^xJl jikj 
Jjjla (jialiiJI 4 j^a-Sl ^J^j ^4 b^LaUl ^Lu^jI ^ ^iaLk Cj jj^ j AjjIiL!) A-lui^VI iatuu jJu j c Ajj& ja 

. A^Jl^J) <Lat jJ jjyajill CjUUxJI S Jbjj Aojbi) Au^ jJ jj-uill CjblaxJl 

LjbLu]) ^ U) ljUU) ^b Ajk j^ui jjlaJl Ajk ^Lui ( ftHaua L^lk ±f*\ ^ f Ua^ j USajj ( ftllkj 

JLuaj^t Jla Ojjaj f L2aPl l^J j S jaxajM Ljlip^t ^ JLaJ ^ t JLvt j CjSj ^ AiS Cjbili J-aLi Cj j^li AJ jaJt 
jI^aJ) j^Lfj if Aj^j^l\ jbuJlj jUjSft ^ AA j^jni^ b <-jLuaj ^\ ^j^SaiJt ^j^aJI ^Ifl CjUjjjjJIj CjUjj^JIj 

JjUj £t J^t (> A^a. Jiajj ^ JtJjJ dyjaaJt 0*U1 AJs-i^j jI^a tfajA J*J A^LjjjJIj AjjIjjUA jjj£]) 

Cjbbll) Ajv j^jnilt j ^jjL^U) (jJ-s kbjj) db^ laJ dllS . ^bl) ^uu J-4U c5J^' ^ (SJ^L ^ jo 4 ).^ fllap) j JaLuui) 

g-ualSl f bj| f Ija^lL A-aa (JljjV) J (J>uJ) JIsj LaLj jbull £C*uaj f bj) <tti j JjtjjVt ^C-luuj Cln^ JLkl jJl Jj^it Ajjuttti 
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^ jit OljL JtjjSft CjLLjjjliJtj JjfljjjtjJt Jl* j jaVtft CjlLiuaJt jj$Ja <> Ua J^jj^liJt JtjJ^ jtj^ 3 * 





(jjj^i j Vicentini jbii cjt^iu^yt j A^j^LjjbVt ajLljisi j cjU jjjjjjJi * lint Uaji aa j^jASi cjU^ ^ 
fjji^u]! Sjj AJiji ^ chlorophyllase ^iii^b JjiiJt c$j* AJtjt jjjL ^ ^ cj\ ^Jt 1995 ai^ 
iaiijAJt c«2jj^t jais 2-4 dioxgenase 4Ja^ c«JjjJt Alia* ^ dechelatase -Mg aIu-i^j 

f lilkt CjA^j US ^JA CjUL^ JaJ ^ AjjLuaxJt Cj) jaAII CjU j£aJI ^Lj £a ujAjJ Jj3 jjjKSi ^ pV^l J 

^ iA> ^Uibj SjLJj AjJjjujJI Ajjjilt <jiUa*Sn <> JtjjVI ^ j2aw* <j^J CjLLjjjJ) ^ ^ . LjAjj£L1ia1] 

.Ajj^jlSI Q^aL^V) SjjJ S«lui£V! A-jj jjASI Ajj^aadt ^jiaL^V) ^liaJL nt j bj j-at ^J) IgJ ja*j j (jj-aVt CjIp ja^ 

j Ajjtuadl CjI ja4i] Tonoplast c^t^t ^j^t f L&JI J^bJt > b!ilkl] lmZJA\ 4a ^LuiJt CjU!^ <> 

<j^l <nj j i\u .ijVt <jia-4A c5jluo4 ^liljt (jtjj^t 4a jao^ <j^l <nj AHaaJI CjUjjj^I JjSJj j S jaiJt jj^ JUajj 

. A^jUJt (> ^jj^JIU) CjUjjI ^Jjaj jjiiil 

- 4^ j^jnilj j ^uali) Au£jjL1l4 

. I^jj^j IgilaJ j b^UJ) >ui£j Aa j^jnilt j £LuaiU A^J^U) lj) jJlUI dj| JaI ^j£> Jaaj 
O^JJ^t u' 0*J& cr^ 1 J UJ 11 ^ 1 J^b C^kj RNA bj]( (> JjiaJt J^lkj ^ jjjUJI ^ ^bj^j^Jt jjJ U( 

^ AJ ^luuJt DNA A^tj^t SjbxJli Cj j^b. A-mlaJt J^t jA\ &a J^t jaII Aia* ja ^ Iflsi ^aJaL ^ jluif]t 

■ ^ uJtj^ ciJ^ OJtj 2 ^ £^ OJtj^t 

ATP £A*"* <^ Jjif^t J&\ jiJt Lbjjt jt Jbut Sjbj J^L Aa jpa^t j#kb ^ J^* (>4 



A-aLaVI AjjJaxJ) (J^LaaVI iabjj) <j-a ^jjj AjI jS j Aja ^Ha2) Sjbj ^blbj HI RNA A^jj fbjj A-iLaVI (j^abx^Vb 

AAji^Jt fbSt ^iflt AuIap jaj c^Hjj^t cij^ 1 S^bj ^UJbj c«2jjJt Aromatic amino acids 

<ja ^ jlbj . 4jj11u4 jiSl jib^VI S JbJ Jaxjj jbull AJ jj Jjju N AA ^J^lt (ji^ (J^IHj AlabuJ) Ja^j jlSj b^UJt 
jUjJI till Ui^ j ^JjjVI ^2b jAj JjL ^Ip JsjIaJI jjjU]1 J ^alit t^Ii] O^Vt A^15 Cjlii^Vt &\ 
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A-^iaUit jUllt jt>-ait jj»j US £jjjja!|j RN Am ^bl^ kuil S ^ ^jjjIjj dljj ^jajyilt jjia ^> o^j^Jl jijj 
d!%luu) SjLjj Ai^ AJ £t jaj US CjLLj jjlSJt fit jjj jUUl Aj jJ Jjjuj JJJ^t f ^ Jjju US Aa jpjnilt ^atltll j 
f 100-10 j£Ju chj Uil^ <jaa*aa]| Aa ^Lui jj^b Aj AIaIaaII Cjj) US . CjLLuj jill ^jlu^ £li3jl j ^jawuiS^t 

jjLai] I jjja I jjjb dbA (jj j£j ii] j c GA ^ J^-^ <j^L AaSju Ai j^jnill j^J ^j£j]| lip ABA ^ J^-^ SJLJ jaa* jl JaIj 

DNA loop ipJl ^ DNA JJ ^jUi Jiili ojjSjJI iajjjj jjfc ja j jbiJl jijji J Uji^i 

jt ^jlM jiili ^jjSj ^ i^jjjL L^liJi cjlii^t jti ^aSp j5i j^L o^j^t jj^j ^ AJtj rmingfo 
OVt Aijj*^ jjp AjaaI o*j ^pJ* S ^J DNA & DNA v GA JL-aai Aj>jjj 

: Aa J^JhiI I J £j^j!uaJ| 

<jjjjS jjjy n JajlLuiI j£ j Uf IL Jjjla "^J^ JJ^t ^iA Aia^U-oil ^ jjJ jl j < £)t CjLuutjjJt CjjLuit 

£uUuJt ^ US jjA jj (jjJ <jjjili] AjSjjil Jj<nK <\\\ Jaaj Aj AJaIjla]) ljjI dJiS j AJjt jiSl jUj Ai j\u'l\ j^Ul 
J^li <ja Jaju (JjIaS jl j < nti <jl .iVWjj f t j<?T%ti JlAj jJt jUj ^ (Jj^ ^ jJlU) <ja Aj A1a1jla]| CjSI^I US i <jA2t j-lujV) j 

ABA like compounds^ Sjbjit Aii^t jl o^j^Jt ^ aJ^UaJI 
iaj^Bj RNA ase 6^ j*^ 1957 J^jj^t <J& Jaii^tj ^ji^t j#kb ^ o^ji^t AjaaI LjLiuSt 

Aldbuxit A^ujVI ^ AjLaVI (jiU^VI AjaS AiS j^iL U jA j RNA-S-nOdCylami >^Luj ^pnn j JI^jI) CjUIaP 
CjLLuj JjS jlaJ) <j-a (J)jjSf) c5J^a SjLjj dij j AiUai) ^LU) ljUIaP Ja ^JaL US Aldbua jJLSb AjjLLJLj jjnnMb 

cjbji^ cji^imlJi ormationtransf us invertase J^j^Vt Jbun jjjJb 0^ cjLL-jS o^^LjVIj 

Jo^ ji US . AJaAS AJojj jaII S jj-uaSI ^i) S jaJ) S jj^JI ^J^nnnVl (J^aa Jjaj IjjJ jnjnMl ia> j US 
jjjS j Aj-uajVt >42t jfl jj q±l£ jIuaII j^Uuj US . j»j^Jt CjIjIaP jjib AjLj (> j AjjS-uJI CjLiSjaJI luiSb JL 

^Jt Aijjli ^jU cjbSjAJ! ujIjj sink /relation ship /source ^A^j* ^> £#j&si\ i^j cjbs^t 

jjIuj jiil £j\ ia>j ^ . Jjia) S jji] l^j jjjkj S (JjIaS jIuaS) (JA jjS jj Ajjjswa!) j AJaUla]) f tj^Vt iali^l jISa Cln^ 
uxiiJt ^ f Uit A£jaj Jbbj jVt OJ^ 0^ 0>*> fi^Jri c5^t 6^^* cjM 

Jit ^jjj Aj A-UlxAJli JtjjSft 4±jL±aij jbuit J^aj jjP JtjjSftj jbuJtj jUjSft JaSUtS CjUaP jaJalS ^ jjj ljxL 
JLSjjI AjlU J^U 4> JtjJ^t Aa jawii ^ cuLjVI J^Lajj ("iMmi j Cj^jj Lfj) Vll ^jli CjajSj j jtiiiJt j Jil\ jUjSf) 
iabiu ^> jj jj US jLuaLVt AHal^ ^jSjj j jUaLVt Alkl^ ^ ^^IuaS jVt ^jjjII gili L^jj^li ^11 Aijj]) J^aj ^> jSft 
jJLj> Jlau ^ Jaxj ^iJtj iaSbAi]! AilaLi ^ j^jA^t jaJ>t iabiu ^> jjjjj C5 xjJa]( o^jSft ^jIa* Jli |AA Oxidase 
jajjjt JaLlj (jjLjVI Liajj jjjj . JjluJt AijjJt JluaLt JL* >u2a«Jl JluaLt ^Jjj Ua JluaLVt Ailaia ^ b!^iJt 

t^iijia^ ajU j^ jtjjSft ji^j Jjijjjlsit f jfL ^ chlorophyllase 

- (iluauuVt (jlaAA 
O^J^^ Aluij jjt CjtjjjjSjla> (JJ^ AijJ^b JJ^ja 
; ^jiVt >4j]t CjUajjA 

JjIjjJI j Ojj^jII ^ S jaaSI SjjIa CjjIj ^lUJbj ^liUt ^ oaLaSI S jjJ Cj jja jjib ^1 9B Jb AIaIxaJI CjjI 
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(MJA)Methyl Jasmonic acid JA^t cA^M ji^Vij ^jja^uii o^a* &\ <Jjp dj>u-u]| <j^a* 

jjjtlM ^jIuja Aj) Cln^ Aa j^jniU AjjjaJI CjU jaj^JI j^i jt jajII CjIj^ja AJb tilj^jjjlil (J^aa CjISIulq ^j- 4 UA j 

tSjji-^Jt AjSjjJI CjLajIujjaJI j jaISI jliM 4_iSlC' CjIjjSjjj j^ j Cjja LuatjjPt Jjl£ Ajk j^Jmi <jjajA djbjPt <j) V) ^ n^ti 

cyjSS] l^jti^j Laa ^JaUajJt cjUU Stolen AjJaj^t ^ J'jj^ 1 6* AJlijjt jIjjj AJ) dljS aj jjj ojjjjaJI Vt 

AjIjj IfJ ^IjjjAjjjSJI (jjJUil fl^Ulj CjbjjJt Jjjj dm. Aa j^jmiI I Aj! jj jAUIa <ja j^joa jA j £«J^tj CjbjjJt 

) ^ j-usjUI £jAA*44*t Ajk j^jni 

(j^aljj JjijjjUS) jj-uiSj Ajjjjj Aja jjaj*) (j^alj A vnj ^jn4nlt SjLj Ajjjjj lj) jjjA jjjSJ) ^ JjAou <j^ij Ai j^jniti < j^l <^>j 
J jii^ AjjjaVI (J^La^VI ^J^J AjjjaI (jiaLA^t ^Jt Igl W*i o^ju ljUjj jjJ) IflmSn ^ L£liJt jajaj (jit jj£ ^ j-iiaJl f bJt 
AjJuC-Vb dJ jj* jaII <jjA -ill CjbjjJt ^hVu n\ ^Jjjia <y £jA jjM ^tjatli nt 1 g j (jninN J§ jS Ajj <jiLAJ*Vt ^.VVi< <n j bj jaVI 
^X42k j ^jAlS| Cjbjj^ j- 4 f ^Vu nj dill j jjja^I ^jKn Ujjj j£ij2 A-LuuC-Vt dU ^ic- jjjj Iaa Ajaj^jjIj* nit 

MJA c)l us phospholipidase acyl hydroxylase f±>i S^Laaj (jUja^uji Jjaj!) d^jLjilt 

Jj£ jjjlSJt ^ jA (> £jLiJt (> Aj AIaUlaJI Cjjujoj dljS 4 I^ajA £A jjj^jII f Uj ^5 Jiti]t (jjj jjjJI f LL iajjiS ^ 

Water Stress <-itM jt c^uJt ji^Jt 

ABA c5 SjbJ ^ JjijjjISJtj AjjjUt o^U^Sftj cy2jj^t u^Ij Aajjj (^UJt Jlf^Vt) f USt oaiU JtjjSft o^j*2 
AajJ ^lijj) j ja j^Jt j jIuiaJI jJu]) dij Jiaxj Sjt jaJt AajJ ^jiliiJli Sjt jaJt Aaj^j dJj jjUjj GA -laLuu (j^aAj j 
Jt jjSft t£UJ gyitiijVt Li-^t o^ 1 ^* c^ 1 c^Ult JI^aVI c5^J Jt JJ^t Aa jio^ ^t j^t AjLu> <> Ija j AIa ^>aj Sjt jaJt 

glutamine synthetase o^ti ^bJt i^vt <^jj us t AjjlaJt j±?Jt ^ijH ^^Jt ^u^vt tiUjjj 

nitrate reductase 

Salinity stress cr^t 

(j jluiA o^Sj Ukut Ifi iaskji jSj ABA c5J^ ^ ^JiJ <L j)\u U i\\ \ AI^ja ^t JtjjSft J^iJ (> Aa^IaJI ^>aj 

Sjj^J AJa^jJt cjbSjAJt Jabiu jjjj u jaj mailc dehydragenase^>t iatii AajIaJ) jjjj ojI^j^ 1 

. CA jluJt ' 
^jjjjaVIj AAjaaxlSt 

fUjt jtjjSft ^ ^jJj^Vt ^tjjj cLja Aaj^j4J)j ammonium assimilation ^j^V) JjIaj ^ Ai!^ du^ 
jt dlj jui jSj cjIjjU]) Jij2ii Sjbjj glutamine synthetase t>tj i^ji^j AijjJt j^ 

^jj^JliJt (jjj) JflJj jIaJ j^bkS Jaxj AJt jajj Lajj Aj! jajj Lajj Aj! ^ Aa j^Jhi^ ^j^jaH\ ^J?nn 
^Jl l^J j^kj j AjjjjII o^U^kVt j AjjjaV! o^U^Vt (JA (jjaV) As> ja^a ^jj Jjjia (j^ Ljj jaVI ^SIjjj d!i£ j ^j£Ljf\u 

■ O^Ujl^ 
; Aa j^jhiI Ij ^jjyuiJlSJt 

(jjLjVt ^bjj Aid j lg ^ n4n J ja-A ( jiali^J| j S jajII ^-^j jJ^b AjLui ^15j ^jSjj jbdSl A^mil ^ jj^uJlSl) jS jj lip JA j 
^ilj u'j ' jJ±u^SjjJ-iil jailjJ j#ibj JjSjjjIS]! ^jA jjib Aj AIaIxaJI Cjj) jSj . L^iijao^ij jbult AjjJ jib ^Jblbj 
jj^uJIS]) Jj^ j l^t^nij (j jj*t CjIjjjjJ jIuj jiil ^ jaA CjUIasu Ljj JA Ai J^jnilt f bj) A-Luu^V) 

■ Aj^jg AiAil! ^Lu^VI j Aa jaa^t 
CjIj ( OJJ^ 1 .5 -j2) Sjji-ua jUbSt CjIj b^UJt ^j^jjj^ ^ jajj Sjji-ua CjLoj.ua ^ micro bodies AliS^t j»LuASft 
4^1 mi lb AJajj ja ojSj SjIp j . AjI^Ij ljjS) jj { J& L^jI jja! ^ bjjj jS jjja!) j CjI jjlui^jil £f> ( ftllkj ^ j jd f Luit 

Jjjaj aJ ^ f tj^aiit cjtjji^yt ljjjS jajj Peroxisome fjjj^Sjj^! ^ ^tjjt cj^j ^j Ajaj^jjjjVI 

(OjjjSJI Ajp^JJ CjbUUt ^ ^3 jJalt oaAjjJI AjIap J^Lk ^a) Cjtjjlui^Ut ^ gSLiA glycolate ^VjSjljJt 
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cjLuV! fUSt cjIjjjAjjjS (JS oja jit JIaj dm. AjjjjJI jjiiit a^j! ^ jaIjjj ^t Glyoxysomes 

'Esterase 'Hydrolase Jk3 £iW32i ^j^j Spherosome f jjj^Vtj JJ^) 

Protease Rilonuclease 'Phosphatase 

i uiutLrt Jj^^t <jjJ SjLua jxj dJ-lS Ljj j^a Ajj-laSV ^jJj-uait Jj i gjb ( j^mj ^jjj^ASjjjjit ^ ^y^slS Qi\W\\S 
j£jib jjJaJt j ^jiSft CjUS jaII f LL ^ jt AiUaJt ^UjV ^ fhVim^ jt ^jjjiLll] ft j^ AjjIjjjA jjjUI SjUII Jjikj 

j-uail JjJAjib A Vnolt CjIjjjA J^j^it ^xSaxA ^Jgj ^ISI Aj^jjit ^J) ^ jjj^i£ jjJjJt Jit J j-»-2ait (jninti jIjjJ Ai j^jniti JJP AJt 

Lfli^jj aajUJi cjU£ remobilization &0j^ SjL^i j jtnivt cjULap l^Ia^ ^> j^jj ^ j$it cjUap £t us 

^t Ai> jpjniti ^it f U^Sft al^a j ^1 ^b&t (> jjjluJl j AjjjVtfl <jJaU*ty j j^Vt j jijJtS Cj) jjaVI JIH5I 

cjUjJj^U ^lu^t JaM jjjb f jii ^siij Free radicals Sj^Jt jjtjdJt Jjj aJu ^ vt d^ y cjUap 3! jjjj 

(202H) ixduit O^u^Sfl J jj . Jjl jjjliJt ^t AiUiVb ^laJt ^ k^JbJiS Cjb£ ja« ^ j£j ^ j££ A^l^Jt 

^ j$it cjUL^ ^ JjSn Jptili > e 21 ^ hydrogen peroxide 

Aja AiuLoil L^l^Jl ^LuJ lj jaII Jj-ua jit j^jj j Ai j^jnilt iajJJ ^ jaVt CjUIaP U j£j JjjLuiit ^J^it CjI jUp L-dau jj-ujj 
S jaJ) Jjt j-uJt jj A g i\ J-43U ljUjj jjj ^Ujb LjlliaJt A^k jjIaI) CjUSujILia]) diA ^ ' ^-^i ^J) 
jl ljILj jjJI iilSj AJa-uil jj j-uiil (jjjiHil ^ g2Ult jj-lf^-St iLuuSj detoxify A-l4^j JUsjI j i l^j LbjjVb 

.Catalase fjjsl ^^>Sft 
: AAjijidJt Sjj>J1 JaIj*1I 

(> (JS jLf^Vt J^tjP ^> JaI^ ^ Jjj Aa jiodJt AjIjj Aja>^ CjUUI Jj^a jj CjUUI jjkS J^t ja fUj( 

Ajj^aJI j AoJa ja]) AJLua^t j) AjjxjJ) j^Aj jt AjjxJall Sf UiVt jt (-iliaJt jt ^jt jaJt jLf^V) Jja Aa jaodJt 
(j^aauj (jjLjVt j <jjjj£ jjj-uJI Jja Aa j^jnill AjIjj Luajj JpLuuj ^ j-ajJI jjLjJI ^ic- j^Luuj ^H) AJLattllt AjjUUI ljU jaj^J) 
(jj£j AikjiLidJt ^ic- ^LSjjjy nit Ajjjj ^jJI ^SaLllt ^jl jjjj La ^ic- j dDj^uuLaJt Jja CjUja jgJ) ^Jl ^ ajjj ^j]| ljU£ ja2) 

^1 CjUII! ijbiyil JIaJ c)jLSV1 U . Aa jiodJb Ai!^ I4J ^21) A^maJt CjI jjiiJt Jsjjj dipu jLoJl AA^ tf jluiA ^ 
jA ^j-ujj ^j 5) jja-4 ^Ujj) U-L42^ L^j^ ^jjj duak ^JJjil Jl^VI j <jj jjjII j A-iJa CA\u ha\\ j £ jjaJ) Jja A^jliJ) JaI jxJ) 
^ jajS jbu]) ^ ^LiuVt jt b^UJt Aa j^jni ^Jp Jaxj ^211 CjIajjjSU cr LaJ) jjjju]) ^> 
jbul] V J jU jbU Aa jiad. (jjjaj V ^PjJ c piP c5 jIuoaj (jjLjV) ^Ijjb ^JaUlaJt CjIjUj jjajj ±aJ d]j ^> ^jaSxJ) ^ 

Aj f jL V t4jj ^jLjVI jjj jtij^Vt ^1 U«ijj |J4 Aa jiodJt d^t^V Sj jt jJt ^jiSft CjI jUiVt Jf 1231 j Jt jjSft j 
CjIjjjUU JtjjSft A.j Mil SjLj jt JtjjSft ^ (jjJj£J( Cjjjjj Jjxa cr^tj A^j^uili c^j^Sn CjtjLiVt jjjj jxj 

djjjb <> (i^tj 54LSC 0^ Hypersensitive response V- 1 ^ 1 ^ a^j^i 

p& LiSjJ AjfljawAJt L^liJl j ) 3 mill AjUoaII L^liJt JjS ^11 ^ jjj ^SM j ^b j jjadt j^a jUi^t j jj jl jjIjII U^L5J» LUj 
.<jj JaIIj AjU^^U A j< it! i n*k\\ iaji Aajjj AjLusV) <jL£a j^^kj A-a jLSaII jj£jS (J^ja]) 

: Ai j^jniti LjbjJaj 

AjjUj ^LujI (1938)MoliSCh ^**]t AJa^t jj Cjjja) Cjbllt ^ Aa jaadJt d> j±aJ jj^ij fUa^V Sjj> j]) AJ jb^xJt 
j! jaIL jbuJt fillet j jaj A-uali j CjUUI ^ jLj£V) AJadu) Jl ^jjS) jSj jbuJ) j jUjVt AJtjb Aa jiod^t dj jja ^> JjP 
Jj1\ Cjluitjjit AjjjjI oil jjflVt IjA j jIajU LjJlSjjt djjaJ j AjJtjiJt j! jaII CjUU) AjL ^jjSj ^) ^ jjj ^ jit AjJtjiJt 

jt^t ^jjj <> (1940(Petrie (1931(Mothes 6^ J* if* ^ ^ J 1 ^ ^ tjiit ^ c> 

Jjljjt (jA Ajjja jjjjJI j) jaII JUjj) JjISj (jIaj Aj) I jla^V jAS . d jaj Jilk CjUH) f tj^t ( Sti^ ft ^ jlijil ljUj ^ Ajjja jjHil 
CjLuil f tjaj ^ Ajjjj Jjjil j) Ja2) (J^Sj Cjjjluj AjjAjil Cj)jjj2) jaj £j1 (jjju jS j >( jiajj]ajl( AJa-uul jj jbull ^1 jljijil ljLlj 
AjjlfJt Sjjill CjjjjI US.AjLj jjJt j! jaII JtjjVt JAS jjjS iaJ CjiS jt AjjAjJ) CjIjj^I ^ dJj* ja jj JtjjVt A^aU 
jIjjj A-l jijdJt dj jja Ajjjj (j\ ujbaJl Cj jflaj U£ < l^J) CjLu]) f A-aL ^ja A-iitiiJ) j) jaII ljjaJ AjjjISjJI fUSapbU 

Sjji ^ ^ jUjj Ujiuljt ajja jjSb ot Jj^ ^jffei jSS b u >sr i^ijl 6^ jSissn SjjS jru Ujjjj 

jxjj ^jajJI g-uajJt S jjfl J^Ja Aia^t ja ^^IpI j^bJt life j .AjjIjxH Jt JaIIj ^Jjajj jbu (2)J^j £)t J jUjVt 
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.t$JI ^IjUI jI ja]| JtfSjl JIajSI 

cjIjJLU) a^ujIjj ^ A-pJt A^j!Wt A-uiiSf) ui^jj j*. cjIjJu ^^Iaj j^*Jt SjLJj AJt (1961)Varner 

j>j tflS t£UJl jjA jj uu*a5I £j£j ££aj A^pJI Aj-iMn j>H £l gl22Lyil Cjj) JljjVl laSU-j L£LaJl ^ 

dj±kj V AJt cjjjj jSj 4a j\initi cjjjjSi uis JjiJt jjt jji A^uJl AjjUj ^ SjLJ dllA (jl old Das and Leop 

SjbJ L2ajj (JiSjjj JtjjSft Ajvjao^ j^jj CjUUI Qiujiaj u' O^J SjLJj JtjjSh (> iaSa j^abaJt j£a SjIjj 
fbt 9 jxj CjLlUI <j£ jkl jj£< Jj^aLa^ <^jf£Jt cifua jUt Aajj jIjjj dip. Jjtjj^t AjJtij jIjjj ja*J| SjLjjj L^liJl AjjUj 
^jjjI SjLj Jja jjA jjI] Cjlumolt SjbJ] 4>J*n Ajk J^jnilt Hp f Lua^Sft J AAuuSft J b^UiJ ^ jJ^Jt ^UHJl ^ jjA jaII <JJ% ^ 

RNAj c«2jj^t JijjjliJt jja H iabSjt £ta JAjjj^t ji c^jj^tj RNA LibuiV jl RNA ase 

■RNA-S tiitfij Uj^l ^ ^1 jt ^ o! ^ 
Richmand -^V AAji^it s>Ua a^Ijj ii^ Aaaa! jisSn j^teffect Mobilization^^* JISjjI jjjb 

o-is 0* (1959)Moths ^^'^ ^j^l ^ JtjjSn ^ O^^t rf and Lang 

ljja Jja I^jjaUa jjP Jtjj^t hj^ <\\\ Aj^uojSM (> 1$aJ) AjjIaJI j-ualkJl JIUjV ljja JLIja £j£j £t ^jIaj SjLaJI 
<ja U) jja <vjj Ujlj-uaiL Alata-a]) JjtjjVt laflJAJ ^JJJ AjjIjjlI) j-uaUaJl ljU jj) ( a j Ajjj^V) (J^La^V) J CjIjJj^ 
6^ AA J^Jniti <^J^ jij^ u/ 1 Jl 1 ^^ u! ^ .^-^ ^>^t ^A J^J ' ^ t jjla ^ JUS ^tj A1a\xa jjiJt JtjjSft O^JJ^t 

^ ^J^Wj - d J- 4 ^ U- 4 JIAj Aaj^j CjUIU ^ji^l^l fl^i) 4ja£ ^1 c5^Jj jj-uuaS| Ajj^I fLa ^j^Sj cili^JL 

0^ guti]t cjUUI fU o^aij L4J giL Physiological Drought c^^j^^t (JUaJt ja (JUaJt ^> jit ^jj du*j 

; (jSiS Jjjj uflllai] ljUIII A*a jUa j J a^M lj) jj^uAj S CjxJa jij 
^21) CjUU^I ^> jjjS 0' ^ c5> IjA Oilj jiUb j jaaaII f Ull Aii] A^4^m £j£ ^) jj^i JUS ^ fUll jSS A^>- -1 

. CjUHI Sjj-uujaJ) j ^Lal Sj ja jaSI f 
Aj-uS jilt CjliuaJt <jajJ j uiliaJt Ja^j ^j!1sjj jjJI SjjIa jA uiliaJt A^ jUu ^uuLuuVt JaUJ) J\ ^( jJt Aaj) 
uflli^ J^jj Ja) jxl) dllj I^Ja Ja) jP S jxi ^jj ciliaJl A^ jUa l-lluj ^Iji) JjjII dUu) jjj f IaJ) ^ 

. LiliaJt Ja^u ^ Aj jj^ ^> jjjj J*t jxJt dffi ^iUbVb j» j!^j2 jjJt 

V J <-SIa A_ui ^LLa ^ A-Ljia S jjS jj! AJa jJt ^jlallAJt S jIoaa jjP S jJ^aS S jjS (jiml^ ^UaJI CjVIa ^ LilisJ) Cjj^j 
dSjJ f LaSI S j4j£ Aajjj ljLlU) AaIa ijinn ^UaI) cili^ AjlSj jaJ! Sj) j^J) < jjnn ijm^ j^aI) A-SS ^ LiliaJl mjmmi 
. jaJl uili^ ^blS ^LuuU AIULaSI ^UaSI ^1 jjI ^ jk^l Sfli£J AIaxIuiaII A^L^V) JjIaJt Jaxj 

uflLLji] A^ j11a31 ljUjJ j ^1 jjj 
^jb U ^1 Lili^U A-a jUaSI ljL^jJ j ^1 jj) ^lu& (jIaj 
. JliSl Cjbbj Jja uflliaJl Ajuj-uj L^JV tilSj j f La!) (j^alj Jj^aj lj jaj j) A^ j-uu jjUj j LiUdJ) Jaajj V CjbblSl "1 
ji-uai f Jajj f LaJ| I^ja ^iL Cji jJl (Ja&j j f La!) (jA ljIja£ (JJJ^j AjjL^xJ) CjbblSl ^ja U jjP j jLluoSIS Cjbbu -2 

.AJLp uiLialS I^ja jUa <jj£i£ jjilSl AJS j (jjj jAS) ^lauj j a 4 )^ Lg-sJouj 
. AjjifSt Cjbbi]| q^juj CjbJtjaJ) Jja ^jjj^a jjJa Cj jja jj^s A 4j4->" <j£aj Ub^U ^j!1sjj jjj uitiaJt Jas^j dibbu -3 
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f LaSI A£- j-uj JI^j Aaia£ jj CjIjjaj Ajj^^rt Lil&aJt 4-4 jUaJ Sj j-ia^a jt AJjjxa Sj^La ljIjLu -4 



: Water balance in plants cn^l\ ^ ^bJi ojljill 

0£ L)Jt J^ 1 >^ ^UfflUll Cjj j (JUa V J JjJJ Vj £jj jajj V jUJI ^ Cjajj jS AajI jjJ) CjULlUI £t S&u*l\ &a 

: ^jjALaul ^ f LaSI (j^Lualdl j iaAJl 
£SaI ££J j CjIJUlSI JjLu £aaj U£ AijjJt jLuj f UJt ^ ^ Jt4^ J cWJi^* SHIaSI jj£ AJas^t £jj£j - I 

.CjLuujJxJ) j jjiiit Jyjla <j£ Ajja-uaJt diA ^ic- t jtinti 
. f IaSI uia-ui Aiililt S jjfill jjijJt j£jj . lj 
2 CjlJLiJl JjLuj jAuul I^aU lip Aja jjV j-*t ^iiil IjA ,j^j f Ult J&> Jaju Ljjj Lr l^ jjilSl AiJa jJ jUL £l V - 
^IpI Aj^jJJ jtHJl djia* IjI ^ J AajjxaSI A-iatJiit j! ja!1 J ja-ua Ji*A £d jj j£2 ^jaVt Sjili gUU 02 +C0 

S jll) Jjijj ^JjJl Jj*A JJ3UJJ La* AJlLu ^AUUJ ^ill ^jJ^I -iaJl (JA j£V ^J^JJJ JjJ) ( SftVl S JJj£ A^JJJ ^llJt SjLj K \\k UJ j£ - 

(jjbjjP SjjS j jiilt ^j£ ^ic- jjjj ^jJ( f IaIL Aijjil A^nnt £jluu Aajj j f I j^Jl ^luu (J^Sj Ujj^j ^j2) f I AjjjajjII 
^j^jjj jjjJI AjJUj S^jj Jj*^t Jaxj j j\J1 f A-uujlaJt L£UJt AjKlntt j f La!1 f Ua&t ^J^J^ jj^t 

j^UaA Aa>j2j ( CjUIU ^jLa!) jjI jjJL J ^j^aaUj ^ jaswa!) J^li <ja d^l£ j jjiaJt Ajxuj) jj f IaS) ^j^U^ja) ^jjj AjluuII l! jaj - 
j^Lu^j JaI jxJt j A^aU]) fL^bU ^IIaSI fU]| Aja£ ^ A^jtiJ! jAUaAli j CjLlUL ^U]| jjl jj13 A^Ij ^jil j A^jLk 
AibJt JLUa!) ^ CjLjLu]) ^ixj ^ cJajJl ^Jjlt %40 tJS J^a2 A-^jji ^La!) ^jj^a!) jlaikLj gUll SjLjj 
. jrUjVt Aj J-uaj Sk Aaj^J f LaSI (jjt j2 dUj) jn^t n^l JjUI ^ d]j ^ja^ cijiauj 
AjaIII) ljLjLlU) jjajjj A Lull j^l JaIp jjjIj ^ja jj£I U jaj f Uj) ^JIaS) (jjljj]) ui j jlaj jjIjj CjIjUII) l_u£ jj (j\ j^Jsj - 

; AjjVI o^uL^aiJL ^IaS! ^jjl jjU Aaj^a jjP (J jjla Cjaj 

A-ajj£ jj jAUsa 

. (jy^ikis ^ja^aSi Jtjiit - 1 

. ^jlaJl ^Ja^aSI SjLjj - lj 
. Aj^LaaS) j ^fl dS jjjluJI SjLjjj jjilll ji-ua j J-ua_Ul Aj^Luua ji-^a j JjtjjVt ji-ua - £ 

. jku&t ^ip ljIjjjjI]) AaaS SjLjj L^UJ) jja j AajSM ^auj - j 

. nVt g-lutl]t (JJJ^J I flt»^> J ^ jIa«J| ^TJ>> JJ24 (Jj£j- Jt 

.A CjISLujaSI ji-ua- j 
.A n^Ult A^nnSfl Aaujj SjLjj < jni^ll ^uij jL^-j 

AaLIs j jAUSa 
. ^jjI) A-SS ^ j Aj^LaaS) S jak jJ ^jaU J-jj-uj Jjjla -1 
. Aj^Luua!) S jak ji AjluuIIj j^aJl f ILlU £jj-uj Jjia -2 
jS-uJt ■ I uul] AUS Ajluoj -3 
^fij ja ^ j jaujI JaLua -4 
^J!iLjjjjj]t A-uaiaU^ AajjI -5 
^jjjjjit AjjUj ^U2jt -6 
A a. ui.SU AilaJ) (jjjil S jak jj Sj ja> ja!) f LaSI Ajuaj S jLJ -7 
jaoA jLajIj jU jl -8 
Ap jjjaSI CjIjLlII] ^jIaII jj!) (jAuiaJ 
AjjVI Jjia!Ls A^ jjIaSI CjLjLuI] ^IaSI jjt jilt ^j^vj ^jIaaSI ^> 
^jtjjVt AaLuua JjISj jt ^bjJt CjIa^a JaP j (JjLj) ^ jJLs (JaIaSI jt (jii!) AiLuab jiaJt Jj*a JjISj j ^jJb f IaJI SjLjj-1 
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.jdlll Ajjla^ Ajj*j SjIa AiUbJ jj fJSSlb 

AiiA*Jt jji?Jt (jJjH] ^ jit ljIjjS £jj AjIajII SXtSl SjIjjj uflLLaJi A-a jIIa CjV^Luj AujjIs LitibJ] CjLjUU) A^j j\1a SjLj-2 

: Drought resistance tiliaJi a^jIL* 

A^ljjil iIp A^Li j A^jjIaJI LjUUlit ja AhW\ Mt (-ill^Vt j A tiH ati £t jjVI A-a jULa ^ ja A-ujIjj ^jISaj AjaAVI j* 
^ ja cili^II £jj1a5I t flu^t A-4 jLSa ^ ja lJ& jjj ljjji LiliaJl jjiai ^j^i SjH2 ja (jiajjuj ^plt j) Ail^j) ^jLIIaSI 

Semiarid Zones <-i^ jtArid Zones ^k* i*j> cr^J c3^ LL ^ t c 1 ^ 

jt *Ull j^alj <> ljIjja] ljLuII I4J jjlL ^1 j AiVtt Ml ^buxJl ^1 SjLi^J Jjfci jt jIaj iJUbJI 1a jLSa £>Ua^alj 

Aj Akp^t i^n J Water Stress jL^vi 

Ujj* j»J^Jj2 jjjJI jV Ul Ajj* f ULSt </t SLpJt SjJlS jj£j CjUSLuJI ^ LitiaJl A-a jUull CjULlUI £li A-LuiLuui AjLuaj 

Ajiiua ^> &\ jt j^aLk uiaS jj aJ jt aJ ^jU jj^i lj jj^ £jj Dehydration ^ £L>^ JL^t S j^iS 
. Water Stress d ^ ji * ^ <*u*Mt ^ j i u^ i dii Jaj^j ji < jiVi A-^ji jjmiti 

-:U^1a j (JUail cjUUI A^jtla Ja*j ^sm AiliUJt JaI jxJt 1968 . Parker jUil ^ j 

Desiccation Tolerance-: < ^j^LjjjjjJI Ja^j -i 

f IaJI ^Jj jjP La Jiaj AiiAj IfJ ^J!1sjj jjJt ^jli AjjjjJI CjULuSI ^Imu L5 1* j j cJbJaJt ^> jjjS]t JUJI U£ 

ia^^j . AiUJt jLLUSi ^ j^Ij lj) j#juiJt j LjLi^Sn c> jjjiJt ^ aJ jfx^ ia^!iU c£^j tionDehydra ^ 

j u Jj^a^aSI Aja£ (jA AjaAI jjlju 4 jV) AjIIaI) Jjaj ljLlUI A-a jIIaj A <^Klt ljIL^I (jj CjIjUII) dJ^J AjluuIL Aj) 
c-iujUj Vj diluit ( flU^ti UJ% J^JJ (jl A IS oj dna a ^jjjjj]) (jLuJl AjjaVI (J-uj^) (jA jjuxjj ljLjLlU) AjjaI 

AIlLs SLULa Aitjjj ^5 4 dAJLs Ifi* f LaJI ^jj ^ jISj Aitjj) ^ Ajiiua c> ^ ^ J ^ J - J*^^* 6* (5^ 
^ AAjlaII Lr Sc- CjULlII) (jA CjUII) I jjj&JJ . S jJLua j Aj -iK l^Jt La£ ljP jJt ^a AlJaj SUai-A j jj£J) (jA A^jahi 

LiliaJ) Li jjla 

Aj jja jj^Ij j) uiliaJl < # nVi -lj 

LjiiuaJt j^ju d]j jajj jSj MesophytesJt ^t3LSM ^aiajLA d]j t Ja^j jSt Ajaai <il]ji j 
ifiA SjjjS jjks (jj^ Water Stress cr^tj 6 ^jijj^tj Ajaj]jSj^a]i 

-:jaj1\ ^ja Jjjxj^a 

ljUIII ljjL V Ajjilt jkui ^ jUsaV) Jj> Jxi t AJUS jjjUI J^U jAjj j >44j ^1 ljUI jaJl ^> jjj£]t AJU ^ La£ dSj j 

(j\ ljLuI] o!a( dljjj Water Stress ^\ jjj^JI o^Hit lU^j 

dJj£ jc SJj2la ^jjLuuI J^Li ^ jajjj SjJy-flS AjUa 5jj£ (j\ ljja LitiaJ) l^jd ljjaj ^1 SjHil) < ^JjjL <jP ^jSJ j t LitiaJ) 

S jt jaJt ljIa jj ^Uj jt J^k j Dry Seson <-iii^t ^ ^j^uu u$j ljj^j aji o-^^t ljUap! ^ 

. ( McWillam .1968) 

JjjijJl j j-ui! jil jLujjVI j < jA*ili . LiliaJ) jj^a AJa ljIjUII) AjLaa ^ S jjjaJ) Ja) jxil jj£I (Ja jnnult ^ ^ jft>Mt 
AjjjI) ljULL (ja f LaSI (J^Lu^jaI ^^Ip SjJli (jj^j AJlaJ) d ^ djjl^ LiliaJl ja ljUIS) Ajli j Lr S^ Jaxjj jjiail jjjIS) 
OaUI j UaUaJt Jja tjjiS jjaj V j A^ jIUSt j Ai jiLMt jjiaJt ljIj CjULuit l LitiaJt j>b CjIuJI (jWn til j 

ja jj£I p LaSI j^LuojaI ja j£ajj gyUl j ^LLa]o!1£ AjLjISI j AIaxjaJ) jjlaJl ljIj ljIjUII) dllj ja jj£1 f IaI) j^aSJ ja ^jjUj I^jI 

-:^illt Jjjla ^ jjlajltjfc 

uijjJal! ^ cjUUI JpUl ljj* Plant Water Stress ^W^t ^ U^^j Jj^ 1 l> 
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£t t f£ . jtHJt J^la d]3 jiSji Aitjjt ufliiU) Ja*j dn^ Larrea Ji* jjiiit ^ Jaju ^si Aj ^kp^t 

^u^j J&\ l^ji cjUUUi <> a^ >4^aJi dlj j^j . u jp&t jjjla Water Stress & Js<U2 cjULuJi <> jjisit 
(jjij u jjiii t$ifc&tj AJUJt ^ Water StressJi ^W^t ^Ui^t j . uitiaJt <J jj£ cjaj aJljlaJ) ^ % jSL* J&\ j . 
^5 Lfi^ giL jtjjSft ^ c«2j^t 6* u> ^ Water Stress f ^ 

Wilty ^tJaii 4> s j& 1966Tal jij^ uiiiaJi di <-ii^j jt 4^ jUa cjUHI c j£^ )Lj Jjjla ^ jui 

V Ujjij ^St>x]t cijjla Cjaj jt hjLjL j^uxJt jaJt uijjla ^ ^a2j (-k^aJt <> <^lj tomato 

Waggones <-k^ j j£j . cjUUI ^ *uji ^ Jjjla J^iiiiJ jjul\ jp&t AjaaI jui jj dljj . jpUaVt ^ j>lij £t os**j 

■ UaliaJl ^ %L!a sj& 1 966Simmonds & 

f iciency of Water useEf ? ^ ^ (j^IaI Us 

. AitaJt f LaJ I <ja S j^t j Sj^ j Jj^^ii ^Vu <n ^^jlt j f LaJ| ja CjIj^ jl\ jj& ^ Sjbc- f LaJI ^hVu nt Sf US 

. Water Supply f LaSl jIjaVI ujSj Uii^ A-^ti j ^ j-uaS Ajaai f LaU cjUiii iVmit Sf Usi j 
>st jt 2000 ^fei ^fe J^aaJJ 500-200 <> ^ ^±^1 SfUs <ji .1964Sletyer .ij 

AJbJt DiA J*j f IaJI ^t^kluut Sf US ^ JJj AiUJl SjIaJI ^ ^JLxJl Jj^^ <\\\ ^ti ^aIp Aluajj c AiUJt jLlioil 

. fUl] CjLuJ! ^ ^a >aj AiUJt SjLaJI ^lUt jli 

j 500-200 6^ UJ^ ^ JJ^ J AJL£ Ajiij Jj^j J-A AIa&IaJ) jjiaJt ljLjLu]) ^tiiluit Sf US (jli diii 

j j-uiil f LLJt AjUc Sf US] f IaI] CjUISI ^hVi<M Sf US SjLJj . AiLaJl SjLaJI (Ja Si^) j Sjl^ j ^UjV ^Vmn f LJt 

B jjijil J^tA f Lai) jL^j (jA S jjjS CjUaS ^ jji j j <Jl SjjjS ljLiaS Jj^i-J ^>AUJJJ 

^ jj^uii <jt ^ J^i LaLj js AiiaJt SjIaJi ja s jjjS cjUaS ^tiL Aj) i^j pimeappie ^ j 

(jA s jjjS cjUaS o^jSi] f IaI) ^hVmit ^ ajlc- Sf Us ijfe aJjaVI (ja iIa jjjxjj ^ jj) ^iaxA aUxa jjSj pimeappie 
jjii cjUUi ^jSj ajuji dIa crassuiacean o^-^ JjIaj ^ cjUUi ija s jjS uijt dJj jajj Aiuit SjIaJi 

(jU ^La]) f tiiluit Sf US SjLj] Aj) Laj)J Ja^ti . jlfUt Jilk ljIjjJ^ jjjS AJ j^j J^t J^U Aj>^P SjIaS d cr^ 

viets ' 1966 ^ j .ft^t ^t^ki^t ^ o^iut ^ Ja«ji ^ j AiuJt SjLaJi SjLj ^ Ja*j cjUUi 

AjJbdl uLutllt ^ J& (jl J^t-aJ) ja f LaJ| ja Sj^ j jSi Jj-uoa-dil jSi j .(ijil CjUIaP jIjSj ^a Jj-uflA-oil jjjj jl Jit^l (ja Aj) 

.f IaI] Ljbl!) 1^1 nit SfUS (JA JJJJ JJA-uull jt ja^ ji jSj ^(Jji\ (JA 

- AjniVllt 

SjLjJI jaSs j>i jist AJt Water StressJi J c^UJtj ^bili £ti2jV! jt AjibUJt SjLj]! o» j^t ^iu 

. ^Ajlt (> aJjjL Sjiil Water StressJi 
Aj^aSj i^j> jllajj ate Water StressModer f ^ ia^jiAJt o^iilt ^> jist jt Sjii] o^jjuj cjUUiltj 
j*jj cjIjUH) (JaS^ jjja lj LiUaJ) Li jjla lj^j aj> L5 1jj jt <j!aj Sji^ cjIjUH) j Hardened 
Water Jt SjLjs ^jjjjJ! V-^j ^tj^ Hardening 0* j 5 ^ .^tuJt aIaUaU 
cjjii . 1964Henckei ^ ^ u^j ^jji Sjbj uJUj Ljj^aJI fUt ji pacityBinding Ca 

Ji jjiaJl ji3 0^ - ^tjJ 2 * J^ JJ^t AIaIjlaj <£ti j (JUaJi CjIjUI]! A^ jUa SjLj Aj jlawdJ f LokJt - Aj^iiJt - S jSiJt dlj 

^jjjjJt ^ ^sii cjtjiiJt ot 1962May jUSi ^Sj . J*l* JjI^a ^ ^iis 3 \ Ujt> Lii^ ^ f u» J A^tjjit 
j^j jSj . Water StressJi CP j^t 6 ja j LiUaJJ o^a jxj cjUUUI ^ 14^!^ 

j£\ CjIjUUI ^ jajj CjUuaJ) &a jJJ jjSJI AiJa dA^A j Jt ji-ua d]jS j i £ Jti\ Jji?Jt Ajaaj S jLjJI 

Ja*j cjU^SI (> Jaaj Water Stress u^>2 cjUSLj]! ^ 141^1 iiUiJj Water Stress J\ 

±£> (jtiu jjiiSl 6' Aijj]) ^lau4 <ja SjaI j JSi JSi ^1! Jjjlaj jjajj LaS . Aijji) AaujV ^LaJ) J)jaV) ^ SjLjj 

o^a j«jj cjLjUI]) dlj ^ fU]) j^ ^jSaaJi ^Jt s jjti ojSj cjLjUI]) 6ja t^j Water StressJi ^ 
Aj^ ^ Jtjj^t water StressJ ^ ajU L>^t JjS cjUj j^ajiJ JUaSj . water StressJ 

Levitt &Ciarck <-iti?Jt jUa ^ s j^S jist cjIjUUI ^^Sj JSi ^jSj ^iUt Jjxa £ti vSUU j oj^^* 6^ cr^t 

. 1956 c 
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u^u SjS jji^i High Water Stressed c^tj GuaguleJ) Kelly et al 

jjiS jSj . dU^ii ^ SjjSj cjUaS (*nhfri j water StressJ j*^ ^ ^t2Lu]t ^ o-ua) £t 
(JUbJt SjjS J!U ^iis ^tj Fruticosa .Brassila Olerace Var-lcaleJt ^ Jbj* 0* Orchard '1967 

OL^Sn ^ moderate Water stressJ u^j* 22 cr^ ^^LSM 0* ^ <> Stress WaterJt 
Lajjj Water Stress J j* 22 pi cjUsuui dSj ^ j^t i^Jii Sji^i aIp <L^ti j a^ u j^s 
^ Jajuj cjIuJI JjUI* ^ di3 oj^a tressed PlovSJt ^wj 2 ^ 1 j cjtj^jjjiU 
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